MAP OF KU MAUN 

SHOWING FOREST DIVISIONS AS THEY STOOD IN JANOA 
ILLUSTRATING THE EXTENT OF THE PRINCIPAL SUBDIVISIONS 


78 o 

81 “ 


LiJ 



Externa I of Iiidfa, Province at Gtata 


Demarcated (M)Undema,rcate6 .x_Jx'L- x 


Forest Diytetofl. ; 


j TNgottometrfcaj Station u/Jth height < 


Cfinomettfo ha^ht 


: / ~ 

*0919 v •;. 

■■ . 2 t 448 '■ : . \ 


A*- 


jBadrlnitb—. iJBamp* 


f PHilaris 




N Q)R^ H OCR H WAL >*”W 


Wosft/maf/r 




TapQbafi&~ 


'M 




Ghamotf 


DEHRA DUN 


?Mandpry5g 


M: 

,v 






/-*f r W 20 ( 




\ o Wan 




^Dwpryag, * PAUFll 


o IHARDWA* 

■ JwMIapiirW 


V mrny ^ AV / : : A& .1 / : 

nr ** JU \ »/ j 

•. jT\ : 7 ,?> V^Ox 

S O/U T )4 KahyjT y^ \Lohfo *lm> >s*/V^ 


l 

Harma}^^ 


^GIRH 


r § 

^UaHnr* 

3 


^ 4 * : AYy^ : 




NA41BABAt> 




^KQfdWABA^^ 

%r * stoat* v 


RijaKHE'J^i 


'.CENTRAL 


v • V fir 

irahatl \ ** 


\ 8 ag*&hwar 


Ch&irbaitiaQ 


3 mail \ .’<»■■■■ ■ .,., 

■ RANIKHEt7 , r*^ 29 

itl* 3 > f / - almora! 


a 8*97 **£; 


'■■ jt 1 1 1/1 A}?- s; ^ 4~^> j '. .flamjwA /\ ' 

< 4xst"N N f T i e s 

: ' i^/ r /DAUHA/'VoS?7NfWli!l TAl. ° Ok-Cs’/i 


vv^ / 

. oJtopyr / 

'. V. ■ -v- X . 




‘AAafiS// 


■offA/m 73 tf 


\\ 


i 


i 


i 


■ KASHIPUR 


'R^ t \ u K^~C )s X 

" 'N, 

J> fl HALOwAN l '| 

oGttlarbhof +* l\l HE(A L D W A 







A 


FOREST FLORA 
FOR KUMAON 


BV 

A. E. OSM ASTON, 

Officiating Conservator of Forests 



ALLAHABAp: 

Superintendent, Government Press, United Provinces 


19 2 7 


Fir si Published m March, 7927 , 


Pr ihitd at the Covertimeftf P>*$St Hutted Pr&vtnces, Aifahahud /ndiit* 



FJower in the crannied wall, 

I pluck you out of the crannies ; — 

Hold you here, root and all, in my hand. 
Little flower, — but if I could understand 
What you are. Toot and all, and all in all, 
I should know what God and man is. 


Tennyson, 




PREFACE. 


I N February, 1913 I received information from the Government of 
the United Province^ that I had been selected to compile a 
descriptive list for the area embraced by the Kumaon Civil Division. 
The list was published in 1922, but the information included in this work 
was not so comprehensive as was originally intended, and in consequence 
it was eventually decided that I should aim at producing a small local 
forest flora for the same area. The preparation of this flora may 
therefore be said to have been spread over a period of 13 years. During 
the last of these years my work has enabled me to pay brief visits to parts 
of the submontane divisions, but as the manuscript had already been 
sent to press I could only make use of my added information to a limited 
extent. Of the remaining 12 years, seven were spent in the Garhwal 
hills, two on leave, and for three I was working as Instructor at the 
Dehra Dun Forest College where my duties included short tours in the 
Ramnagar, Naim Tal and Ranikhet Forest Divisions. It will thus be 
seen that whereas I had ample opportunities for studying most of the 
hill species, I was not equally fortunate with regard to those of the 
submontane tracts. Whilst on leave I was able to spend a short time 
at Kew, but the time available was only sufficient to enable me to 
investigate doubtful points which had arisen whilst I was working at 
Dehra Dun and I was unable to do more than this. 

I have Compiled a list of the principal works consulted, but Barker's 
Punjab Flora is that which above all others has been my mainstay. 
From this flora I have abstracted more freely than from any other, and 
it is scarcely too much to state that the present work could not have 
been completed without it. Next after Parker's Flora I have been 
mostly indebted to Dnthie's, Haines’ and Gamble’s Floras, and here 
again I can hardly overstate my indebtedness. I am also pleased to 
be able to place on record my gratitude to the many who have helped 
me in other ways. Mr. R. N. Parkier, the present Forest Botanist at 
the Forest Research Institute, Dehra Dun, has been unstinting in his 
personal assistance and has also given me every possible help whilst 
working in the Dehra Dun Herbarium, and here I must also mention 
the kindly help given me by the Gurator, Mr. B. L. Gupta. Scarcely 
less am I indebted to Mr. R. S. Hole, c.lb. ? who preceded Mr. Parker 
as Forest Botanist; also Messrs. H. G. Champion and W. I. Lambert 
who supplied me with many valuable notes and whose names I have 
frequently quoted in the text. My thanks are also due to the Director 
and Herbarium staff of the Royal Botanic Gardens, Kew, for every 



facility given me whilst working in the Kew Herbarium , and finally I 
cannot omit to mention the helpful assistance and advice kindly given 
on many occasions hjmy friend the late Mr* J, S, Gamble, c*i.e. 

In conclusion I may say that the compilation of this flora, though 
devoid of any pretentions, ha& proved a labour of absorbing interest, 
and when my spirits have flagged I have received much encouragement 
from the following, lines by Goethe — 

Art little? Do tby little well : 

And for thy comfort know 

The great can do their greatest work 

No better than just so* 

If it may be said that I have done my little well, that is all I 

ask. 


March , 1926, 


A* E. OSMASTON. 
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INTRODUCTION. 


T HE title of this flora gives the area dealt with as Kumaon, by 
which is meant the Kumaon Civil Division. Actually the area 
does not include a narrow strip of plains country lying to the south of the 
submontane reserved forests, though included within the Kumaon Civil 
Division, since the boundaries of the reserved forests have been accepted 
as being a more convenient limit for onr purpose; the flora being 
primarily intended for forest officers. This can be seen on the map. 

I have included as far &b possible such trees, shrubs and woody 
climbers as are indigenous, besides a few which are not indigenous bui 
which are more or less completely naturalised. No herbs have been 
described, though doubtless opinion will differ as to whether I have 
drawn a correct line in every case between shrubs and herbs. As a 
rule those plants possessing an insignificant perennial and woody portion 
to the stem but with tall and robust herbaceous portions have been 
included, as for instance Strobilanthes atropurpweus, Nees. ; whilst 
others with weak and inconspicuous stems have been excluded, even 
though the root-stock is perennial and more or less woody such as 
Crotalaria alata. Ham, and Argyrolobium. ftaccidum, Jaub. and Spach. 

The total number of species described is 816 distributed over 94 
families, and if species which are sometimes herbaceous are excluded, 
there still remain 290 trees, 321 shrubs and 112 climbers. All these are 
indigenous to the area excepting 12 trees and 8 shrubs, as follows : — 
Malva&tmm tricuspidatum, A. Gray, Assadvrachta indica, A. Joss., 
Melia Azedarach, Linn., Sapindus Mukorossi, Gaeitn., Tamarindus 
indica, Linn., Acacia carabica, Willd., Acacia Farnesiana, Willd., 
Cassia laevigata, Willd., Mimosa pudica, Linn., Primus persica, Stokes, 
Psidium Guyava, Linn., Pwntca Granatum, Linn., Opuntia mona- 
eantha. Haw., Lantana Camara, Linn., Clerodendfon fragrans, B. 
Br., Jatropha Gurcas, Linn., Sapium sebiferum, Boxb., Ricinus 
communis, Linn.. Moms indica, Linn., 1 'Dendrocaktmus Hamiltonii, 
Nees. and Am, 

It is of interest to compare iii a brief statistical manner the forest 
flora of Kumaon with that of the Punjab as depicted in Parker’s 
Forest Flora. I have described for Kumaon 269 species which have 
not been described for the Punjab ; these include 93 trees, 130 shrubs and 
46 climbers, all of which are indigenous to Kumaon except 2 trees and 2 1 
shrubs. In this connection I have considered as undescribed those 
species in Parker’s Flora which are only briefly described in small type.. 
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The above figures do not give an absolutely accurate comparison of the 
two floras, because in a few cases I have described species which are 
sometimes herbaceous or semi-herbaceous, whereas Pin ker has for this 
reason omitted to describe them, although they occur in the Punjab; 
such cases, however, are not very numerous. It is further of interest 
to note that the following are those genera in which I have described 
for Kumaon 4 or more species not described for the Punjab, he., 
Berberis 6, Vitk 8, Desmodium 5 , Gar&gma 4, Flemingia 4, Ruins 6, 
Symplocos 5, Polygchmm 7, Ficus 6 and Smilax 5. These 
* indicate true additions to the natural flora of the Punjab, except in the 
case of one Desmodium and several of the Polygonums . 

The family and generic descriptions are intended to he complete 
for all known species, whether Indian or not; the generic and specific 
keys and the synopsis of the genera have however been framed largely 
or exclusively with reference to the plants described, as by this means 
the keys can be made comparatively simple. 

In the descriptions of the species I have attempted to indicate by 
figures the limits of growth normally attained by each species. These 
figures are only intended to convey a better idea of the general size of 
the tree or shrub than can be given by mere descriptive terms, and ft 
most not be supposed that they represent the maximum dimensions 
passible under any combination of circumstances, nor should they be 
taken as applicable to areas outside our own. Descriptions of the blaze 
have also been given and here a little explanation is Required.' Forest 
officers wifi naturally know what is meant by blaze, but for the benefit 
of those who may not know, and in case my interpretation of its 
meaning may be different from that accepted by others, I may state 
that the blaze refers to the thickness, texture and colour of the bark 
as exhibited by a slanting cut made with a penknife. In my descrip- 
tions I have taken these characteristics separately ; the thickness I have 
recorded in inches or decimals of an inch with no mention of arty word 
denoting thickness (which is to be understood), and it should be care- 
folly noted that these figures include the dead outer tissue as well as the 
living inner tissues; the texture and colour on the other hand refer only 
to the living tissues unless expressly stated to the contrary. My 'des- 
criptions of the blaze only refer to mature or nearly mature stems as 
young stems have usually quite different blazes to old ones. This 
variability in the hjaze depending on the age of the tree is undoubtedly 
a factor which tends to minimise the value of such data, and tor this 
reason, tco much reliance must not be placed on these characters. The 
figs are an extreme case in point, and owing to the peculiar and rapid 
development of the stem, these may exhibit several different types of 
from cuts made in as; many different parts of the same trunk. 
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In the epiphytic figs with aerial roots of varying age and size which 
anastomose to form a single trunk this variability is most conspicuous. 
For these and other reasons the descriptions I have given may give rise 
to criticism, nevertheless the blaze is often an extremely useful field 
character, and it is hoped that the descriptions will be found to justify 
their inclusion. As regards their accuracy I must frankly admit that 
many of them are based on somewhat meagre data, since I have had 
to rely entirely on my own field notes, and owing to the variability 
noted above it is necessary to make many observations on each species 
before a completely accurate description can be given. The descrip- 
tion of the outside appearance of the bark is presumed to be that of a 
mature tree unless otherwise stated in the text. 

It is, I think, as well to explain here the meanings which I have 
ascribed to the terms sinuate and undulate. Two conditions exist* 
* firstly „ that in which the leaf-margin is not quite entire but has a wavy 
in and out contour, the plane of the leaf remaining constant; this 
condition I have described as sinuate. The second condition is that in 
which the leaf-margin is entire but the marginal area of the leaf has a 
wavy up and down contour resulting in the plane of the lea f becom- 
ing inconstant; this condition I have described as undulate. It is 
m sincerely hoped that in adopting this course I have not contravened any 
recognized botanical distinctions, but in studying other floras I came to 
the concmsten that the authors were not always in agreement in this 
matter, and a reference to the glossaries of botanical terms at my disposal 
did not help to elucidate the matter. 

Finally I wish to explain that the period of fruiting given in the 
descriptions of species is intended to represent those months during which 
ripe fruit may be found; the period occupied in ripening the fruit is not 
ordinarily included . 
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GENERAL DESCRIPTION OE THE CLIMATE, 
GEOLOGY AND POREST VEGETATION. 


Climate and Geology. 

In this brief account I shall divide the whole tract up into five 
belts of country running approximately north-west and south-east 
parallel to the Himalayas themselves. The selection of these belts is 
based primarily on variations in the annual precipitation both as regards 
the total amount which falls each year and also with reference to the 
relative percentages of the total which fall during the monsoon and 
winter months respectively. 

The first regional belt. 

This comprises the Tarai and Bhabar which are jointly referred to 
in this flora as the subhimalayan tract. By the Bhabar is understood 
that waterless area which extends along the fotot of the hills and is 
composed of comparatively recent beds of .boulders, gravels and silt 
* brought down by the Himalayan streams. The deposits being of great 
depth and extremely porous the water table is found during the hot 
weather months at a considerable depth below the surface of the ground 
and, except during the height of the monsoon, all the lesser water- 
courses tend to dry up completely. This Bhabar formation varies in 
width from practically nothing, as for instance at Jaulasal, up to- about 
15 miles, the widest portions lying on either side of the principal rivers 
Though comparatively flat, there is distinct terracing apparent through- 
out these deposits except where they occur as Buns. The best known 
Duns within our area are the Patli, Kotah and Khaldhunga. Such 
Duns do not occur to the east of Haldwani as their origin was apparent- 
ly coincident with the upheaval of the Siwalik hills, and these do not 
give rise to the same broad belt of low hills which is so characteristic a 
feature of their presence further west. The Siwaliks consist of Tertiary 
conglomerates and sandstones. The former is a rock of variable hard- 
ness often indurated with lime, whilst the . sandstones are usually 
composed of coarse sands with occasional beds of clay. The Siwalik 
hills are a. prominent feature in the Eamnagar and Ka-lagarh Divisions 
where they form a belt of low hills 5 — 10 miles broad, intersected in all 
directions by numerous ravines. The Tarai lies immediately south of 
the . Bhabar and is a level belt of country characterised by numerous 
springs and swamps with a subsoil of sandy alluvium. The rainfall ’of 
* * this subhimalayan tract varies between 50 and 70 inches, of which about 
7 per cent, falls as winter rains during January, February and March, 
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whilst about 80 per cent, falls from June to September and is directly 
due to the monsoon currents. From November to March heavy dews 
occur at night time, so heavy in fact that on cool northern slopes and in 
enclosed valleys the whole undergrowth is dripping with moisture till 
late in the day. Such dews are most conspicuous east of Haldwani and 
more especially in the Tarai. From April till the break of the .rains 
in June the temperature is very high, though the cdol “ dadu ” which 
blows down the principal valleys at night exerts a modifying influence 
wherever the larger rivers leave the hills. In low-lying areas several 
degrees of frost are usually registered at night during part of December 
or January, the lowest temperatures being recorded in enclosed areas 
like the Path Dun. 


The second regional belt. 

This stretches from the base of the foot-hills in the region of such 
places as Kotdwara, Kalagarh and Kathgodam to the crest of the outer- 
most range of hills as exemplified by Naini Tal. The hills rise from 
an elevation of 1,000 to 2,000 feet at their base to heights varying from 
4,000 to 8,500 feet at their summit. They are intersected by numerous 
watercourses both large and small, and the general aspect of the wlv le 
is south. The rocks of which they are composed are mostly similar to 
those already described as constituting the low Siwalik hills which 
form a southerly extension at their base. Generally speaking only 
upper portions of the larger ridges are composed of the ancient Pre-Cam- 
brian sediments which characterise the area to be described next. Un- 
stable slates and shales belonging to this latter group have produced the 
steep slopes which are so conspicuous a feature in the vicinity of 
Naini Tal. 

The region we are now considering possesses the heaviest average 
rainfall of any portion of the Kumaon Division. It varies between 70 
and 120 inches in the year, of which about 7 per cent, falls during the 
winter and 80 per cent, during the monsoon. Frosts are rarely severe 
below 5,000' feet elevation, and the Heavy dews so characteristic of the 
submontane areas are no longer of any consequence. The summer heat 
from April to Jnne is however considerable owing to the predominant 
southern aspect and the proximity to the plains. On Bteep south aspects 
the resulting dryness of the” soil at this season is a factor of great im- 
portance. 

The THIRD REGIONAL BELT. 

We now come to the broad belt of mountainous country stretching 
frobi the crest of the outermost range to the main line of Himalayan 
peSlSS represented by Badrinath, Trisul and others. The valleys of the 
.par^^ Fiosi, Ramganga. and Ganges rivers remain at a low level for 



considerable distances within the bibs so that the Ganges for instance 
at its junction with the Pindar is still below 9,500 feet elevation. The 
main intervening ridges vary as a rule between 5,000 and 10,000 feet 
elevation. The rocks of which these hills are composed belong almost 
exclusively to the ancient Purana group which are Pre-Cambrian sedi- 
mentary deposits composed largely of slated, limestones and quartzites, 
A hard quartzite and a soft mica schist are met with over extensive 
areas, whilst bands of hard limestone form some of the most charac- 
teristic features of the country. One such band starting from the Sarju 
between Pandrapali and Chirpatkot extends north-west through Hanna;! 
and Chaur in the Pindar valley to Pipalkoti in the valley of the Alakh- 
nanda, the outcrop in the Almora district having an average width of 
about 12 miles. There ax*e many other outcrops of limestone, but none 
so extensive as this. Granites, gneisses and other crystalline rocks 
form the main axis of the great Himalayan range and, in Garhwal, they 
are found almost exclusively to the north of the district. In the Almora 
district they have a far wider distribution and are not uncommonly met 
with in the central ranges, as for instance at Airadeo. 

As might be expected the annual precipitation within this broad 
belt of mountainous country varies considerably, the limits being about 
40 andjSO inches. Some 15 per cent, of this falls partly as mow and 
partly as rain during the winter, whilst 75 per cent, falls during the 
monsoon. The heaviest rain occurs along the southern spurs of the 
main Himalayan range and in the vicinity of the more prominent central 
ranges such as Dudatoli in the Garhwal district and Badkot and Binsar 
in tlie Mm ora district, whilst the lowest rainfalls are recorded from the 
portions of the central ranges where the surrounding hills are low, as 
for instance Srinagar in the Garhwal district and Almora in the 
Almora district. The months of November and December are dry, bn? 
from January to April is a period of unsettled weather and frequent 
storms which centre round the principal mountain heights. AS this 
time of the year snow may be expected down to 5,000 feet and in 
exceptionally severe winters it may fall as lov^as 3,500 feet elevation, 
but on southern aspects it rapidly melts below about 9,000 feet. During 
May and June the temperature in the low valleys is Hurprisingly high, 
and these same valleys are frequently filled with damp cold mist in tho 
early mornings during January and February, 

The fourth regional bei/t. 

On passing north of the main Himalayan range the amount of 
precipitation decreases abruptly and the inner forest-clad valleys of this 
tract receive at most 10—40 inches during the year, of which at least 1 
30 per cent, falls as snow during the winter and about 50 per cent, as 
rain during the monsooii. The winter is long and severe even at the 
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lowest elevations, and the summer is generally mild. The rocks here are 
fli-milfl.r to those described for the area south of the line of high peaks. 

The fifth regional beht. 

Finally we come to a narrow belt of country bordering Tibet where 
the arm»a.I precipitation is less than 10 inches and probably SO per cent, 
'or more of this falls as snow during the winter months. The climate 
is extremely rigorous and is more or less identical with that existing in 
Tibet itself. . The effect of insolation during the day time is extreme and 
the air is excessively dry. A strong south wind prevails throughout the 
day time and adds to the general effect produced by other dessicating 
agents. The rocks are mainly sedimentary, ranging in age from the 
Cambrian to the Tertiary epochs. The whole surface of the country lies 
above 10,000 feet, and trees of all species are entirely absent. 

The Forest Vegetation . 

The forests themselves I propose to sub-divide as follows ; — 

I. — Forests lying sonth of the line of the mam Himalayan peaks 
-(namely Kedamath, Trisul and Nandakot) where the 
. annual precipitation varies between 40 and 120 inches. 

1. — Forests of the Tarai and Bhabar and throughout Jibe hills 
up to about 6,000 feet on south aspects and 5,000 feet 
on north aspects, namely where the climate is tropical 
or subtropical and the mean minimum . temperature 
does not fall below 70° F. 

(a)- Forests of broad-leaved species up to about 4,000 feet 
elevation where frosts are absent or light and 
snow practically unknown. 

A. (i) Deciduous riverain forests of sissti, khair and 

Holoptelia integnfolia which follow the banks 
of the principal rivers up to about 2,000 feet 
elevation. 

.B, (iif Deciduous forest of miscellaneous species in 

the Bhabar. . • 

C, ■ ■ ■ . (iii) Subdeciduous forests of sal in the subhimalayan 

tract and outermost hill ranges up to about 
2,500 feet elevation. 

D. (iv) Evergreen forests of Eugenia jambolana and 

other miscellaneous species in the sub- 
T himalayan tract and along the banks of 

streams in the outer ranges up to about 2.500 
feet elevation. ■ . ** 
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E* (v) Deciduous forests of Anogeissus and other mis- 

cellaneous species in the central and. outer 
hill ranges up to about 4,000 feet elevation. 

F. ' (b) Forests of cftdr extending between 3,000 and 7,000 

feet elevation, where frosts are often severe 
and snow frequently falls. 

2. Oak and low-level silver fir forests extending throughout 
the hills between 5,000 and 11,000 feet elevation, 
namely where the climate is temperate and the mean 
maximum temperature does not rise above 70° F. 

G* (i) Banj oak forests between 6,000 and 8,000 feet 

elevation. 

H. (ii) Mom oak forests between 7,000 and 8,000 

feet. 

J, (in) Karshu oak forests between 7,500 and 11,000 

feet. 

K. (iv) Low-level silver fir forests between 8,000 and 

9,500 feet. 

II. — Forests lying north of the line of the main Himalayan peaks, 
where the annual precipitation varies between 10 and 40 
inches. ‘ 

(i) B.lue pine forests between 6,000 and 12,000 
feet elevation. 

(ii) Spruce forests between 7,000 and 10,000 feet. 

(iii) Gypress forests between 6,500 and 9,500 feet. 

(iv) Deodar forests between 8,000 and 10,000 feet. 

(v) Forests of mixed hardwoods between 7,000 
and 9,000 feet. 

(vi) High-level birch forests between 9,500 and 
12,000 feet. 

(vii) High-level silver fir forests between 9,509 
and 12,500 feet. 

(viii) Alpine bushland between 10,000 and 13,500 
feet. 

III. — Bushland lying within a narrow belt of country bordering 
Tibet where the annual precipitation is below 10 inches. 

T. (i) [Riverside bushland between 11,000 and 14,000 

feet elevation. 

V. (ii) Hillside bushland between 9,000 and 15,000 

feet. 

Bach of these forest communities bearing a separate letter will now 
be discussed in further detail. 


L. 

M. 

N. 

O. 

P. 

Q. 

R. 

S. 
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A. PEcrDOOus riverain FORESTS of sissu ( Dalbergia sisSOO), 
khair (Acacia Catechu) and Holoptelea int eg ri folia. 

Both sissu and khair are pioneers on bare sandy and gravelly 
deposits bordering the rivers and streams of the subhimalavan tract 
where extensive forests of these species are to be found. Such newly 
formed soils may be colonised in the first instance by grasses such as 
Saccharum spotntaneum and Saccharum Munja .or by shrubs such as 
Orthanthera viminea and Tamarix dioica, but sissu and khair are the 
only two species which form natural tree forest direct without the 
intervention of any preparatory types of vegetation. In the case of 
both these species the seed is mainly disseminated by the agency of 
water, but whereas sissu has become so specialised in its requirements 
that it rarely reproduces itself except where the seed is brought down 
by flood water in the open, khair is less exacting and reproduces itself 
sporadically beyoud the reach of floods in open forest or grass land. One 
of the characteristic features of these forests is the absence of 
other tree species and though sissu and khair are often found mixed, 
this too is rather the exception than the rule. That they are not more 
frequently found mixed is probably due to the heavier seeds of the 
khair being deposited where there is too much current for the lighter 
fruits of the sissu to come to rest.* . 

When occurring in mixed crops the sissu soon outstrips the khair 
owing to its more rapid and greater height growth and a two-storied 
canopy is usually the result. Whilst the crops are young the soil may 
be almost bare or a more or less dense growth of Saccharum sponta- 
neum, S. Munja, Aristida cyanantha and other grasses may be present. 
As the forest grows older the grasses are usually replaced by a dense 
growth of Pogostemon pleetranthoides , Adhatoda Vasica or Mitrraya 
Koenigii and this in turn may under favourable circumstances be replaced 
By a dense growth of Holoptelea integnfolia. Khair and sissu crops 
are, owing to their position, frequently washed away. Here and there 
however the land surface becomes permanent and is gradually elevated 
by the addition of fresh deposits. As the surface rises above the level 
of floods the forest will slowly but surely change to one composed of 
miscellaneous species in which khair and Hoioptelea may constitute 
varying proportions of the crop. 

B. Deciduous miscellaneous forests of the Bhabab. 

As outlined above the strictly riverain types of forest which escape 
being washed away by floods will slowly undergo great changes and 
these will in most cases result in a deciduous type of forest composed 
of many different species. Such changes in the composition of the 

* Vide Haines’ Botany of Bihar and Orissa, Part I. 



forest will be accompanied by corresponding changes in the land 
amongst which the most important is the raising of the surface above the 
normal level of floods. At the same time there will be considerable 
improvement of the soil, the upper layers of which will be enriched by 
the addition of humus. It is thus not uncommon to find the riverain 
forests flanked by miscellaneous forests, the latter occurring on distinctly 
raised terraces or plateaux. The plateaux tend bo become more pro- 
nounced the nearer they are to the base of the outer hills and they 
constitute the typical Bhabax deposits already described. As a result 
of their composition and origin these deposits are characterised by a 
high degree of porosity combined with a deep water 'level, and this 
insufficiency of water is reflected in the deciduous nature of the forest. 
Other factors which have had considerable influence on the develop- 
ment and composition of these forests are grazing, lopping and burning. 
Though generally unsuited to habitation throughout the year these 
tracts have from time immemorial been resorted to by graziers during the 
winter months. Large numbers of Kumaonis also migrate each year 
from the neighbouring hills and carry on temporary cold weather culti- 
vation in the Bbabar. This is especially the case in the BCaldwani 
Division. Mali has therefore exerted a considerable influence on the 
forests, and the natural density is often much reduced whilst in some 
cases 'forest has reverted to grassland in which Andropogan muricatus 
is not infrequently the dominant species, 

Amongst trees there is no single species which ever forms pure 
forest of any extent and in most cases the forest is completely mixed. 
The chief characteristic of all the common trees is their leafless condition 
during the hot weather. M alio tug p hilippinensis is a notable excep- 
tion, but this tree is more often completely dominated and should rather 
be classed with the other gregarious undershrubs such as Adkatoda 
Vasica, Dendrocalamtis strietus and Clerodendron infortunatum which 
are also, evergreen. The commonest trees in these forests are Bombax 
mtUdbariaum, A dim cordifolia, Lagersiro&mia partiftora , Holarrhena 
antidysenterica , Cassia Fistula, 'Lrnnea grandis, Garuga pinna ta, 
Bandia longispina and Zizyphus xylopyra, the first two often 
towering head and shoulders above all the other species. In the transi- 
tional stages between the true riverain, and the. miscellaneous it is often 
found that Holoptelea integrifolia, Adina cordifolia, Moringa oleifera 
and Wrightia tomentosa are the first to appear. Some : typical 
shrubs of the miscellaneous forests ar &— Zizyphus jttjiiba, Hdicteres 
Isora, Urena iobata and Sida veroniccefolia. 

C> Subdeciduods FORESTS of sal (Shorea itobusta). 

Sal forma extensive forests and is highly gregarious. Where other 
factors are favourable the upper limit of sal is probably regulated to a 
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great extent by frost. In excessively dry localities, such as many due 
* south aspects, it gives way to more xerophytic species. Whilst in locali- 
ties with any tendency to waterlogging it is unable to compete with ever- 
green speries. Within these limits sal occupies soils possessing widely 
differing characteristics which makes it possible to distinguish several 
different types of forest. Eor the purposes of comparative description 
I shall follow Messrs. E. A. Symthies and S. H. Howard* in grouping 
the different types of forest under three main heads namely “ Hill sal," 
“ Bhabar sal ” and “ Tarai and plains sal.” The true plains sal , as 
distinct from tarai sal, is practically if not entirely absent from our 
area, but the two subtypes are very similar. Such description a« I 
have given refers to sal in the tarai. 

The following table has been prepared to indicate approximately 
in which of the three main types the commonest trees and larger 
shrubs are typical (T), or just present (P), or generally rare or absent 
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This table shows that the hill type is very distinct since it does 
not contain a single typical species which is also typical of other types. 
It also shows that the Tarai and Bhabar types are not so distinct from 
each other and that many species are typical of both. Grasses appear 
in abundance in all types of sal forest where sufficient light reaches the 
ground. Three of the commonest species are Anthistiria gigantea, 
Sacehamm Narenga and Imperata arundimcea. These often form 
dense patches of grass wherever the tree canopy is broken, but in such’ 
cases there is a continual struggle between grasses and trees or shrubs 
(such as Mallotus and Gallicarpa- macrophylla) for the possession of 
the ground. In most sal forests of whatever type, sal comprises 80 
to 90 per cent, of the dominant tree species and tends to foraf a dense 
canopy. That the virgin sal forests contained a much higher percent- 
age of miscellaneous species than our present forests, cannot be doubted.. 
Large sums are annually spent in eliminating all such comparatively 
worthless species . and the balance of nature is now heavily weighted 
in favour of sal and a few other valuable timbers. Not only so, but 
certain species with limited coppicing powers such as Buohanania 
latijolia and Lannea grandis are heavily handicapped . in the struggle 
for existence. Sal is itself subdeciduous. and all the commonest tree. 
’ associates are deciduous with the exception of Eugenia jambolana and 
Mallotus philippinensis. Amongst shrubs there is considerable varia- 
tion though two of the commonest, Glerddendron infortunatum and 
ColebrooJcia oppositifolh, are evergreen. 

Hill sab 

In the hills sal does not extend beyond the outer ranges even 
though the main river valleys of the central ranges are well below the 
maximum elevation at which this species will grow. In the outer hills 
it is commonly found up to about 2,500 feet elevation on south aspects 
and 3,500 on north. Within these altitudinal limits, the driest south 
.slopes are usually occupied by Anogeissus latifolta and other deciduous 
species whilst along shady ravines on north aspects the sal gives place 
to a mixed evergreen and deciduous forest in which Terminalia- tomen^ 
tosa, Gedrela Toona and Eugenia ■ jambolana are seldom absent. The 
underlying rocks are almost invariably sandrock or Nahan sandstone. 
Owing to shallowness and dryness of the soil the growth of sal in 
the hills is poor. A notable feature of many bill forests. is the prevalence 
of the climber Bauhinia Vahlii. In the Kalagarh Division sal occurs on 
a comparatively small area of tertiary conglomerate up to about 3 ,000 
feet elevation. The type of forest found here on northern aspects, witfc 
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moderate slopes, seems to bear a much closer resemblance to the Bhabar 
than the Hill type, as might be expected from the nature of the subsoil, 

Bhabar saL 

Descending to the Bhabar we find sal occupying the highest river 
terraces of the Bhabar proper, also the more ancient Bhabar deposits of 
the Duns which lie between successive Siwalik ranges or between them 
and the outermost ranges of the Himalaya. The sal in these tracts 
may be regarded as the climax to a succession of forest commxinities 
<x)mmencmg with the riverain and passing through the miscellaneous 
types already described- The soil is usually a moist loam overlying 
extensive beds of sand, river gravel and boulders. The permanent water 
table is at a great depth but the highly permeable subsoil usually ensures 
a considerable degree of moisture in the upper layers. As already men- 
tioned the undergrowth in the Bhabar sal areas is often dense and is 
composed to, a large extent of Glcrodendron infortumtum which grows 
gregariously over extensive areas. The genera Flcmingia and De$ma- 
Mum are well represented. There are no less than four common species 
of Besmodium namely D, pplycarpum, D. la$iflonim t gangcticum 
and D. pulchellum whilst three species of Flcmingia are also common 
namely F r bracteata^ F. semialata and F . prostrata . Climbers are , 
normally abundant and special mention may be made of Millettia 
<mriculata and (in the Haldwani Division) Dalbergta vohtbilis . . When 
blanks are formed in the forest two grasses which commonly appear are 
Imperata arundinacea and Anthistiria gigantea* 

Tarai sal. 

Below the Bhabar the sal continues into the Tarai, where it is 
usually confined to ground which is only slightly raised above the level 
of swamps and waterlogged “ chaors ” (flat grassy areas). These forests 
constitute the true Tarai type of saL The water level is never far below 
the surface of the ground and excessive moisture and inferior ^ration 
have produced a far poorer type of sal to that which is found on the 
Bhabar deposits. On high river banks (damars) and in their vicinity 
the forest generally improves owing to better drainage. Throughout the 
Tarai the subsoil is usually sand with little or no indication of gravel 
or boulders, but in some cases the strata change to clay and then the 
soil becomes still less favourable to the sal , L The grassy chaors which 
intersect the sat forests of the Tarai are often extensive. They are 
frequently only slightly below the level of the forest, a drop of two or 
three feet being sufficient in some cases to change the forest into grass 
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laud. The dominant grasses in these chaors are Anthistiria gigantea, 
Erianthus Ravenna, Saccharum spontaneum, Saccharum Narenga and 
Andropogon muricatus, and in such localities trees and shrubs are either 
widely scattered or entirely absent. Some trees typical of chaors are — - 
Bo mb ax malabaricum, Lagerstrcemia par vi flora, Lannea grandis, Mitra- 
■gyna parvifolia, Butea jrondosa, Carey a arborea and Bondi a uliginose,, 
whilst Helicteres Isora is often abundant, half hidden beneath the 
grass. All the above species are necessarily fire resistant since the grass 
is frequently if not annually burnt. 

D, Evergreen forests in SWAMPS AND MOrST LOCALITIES. 

Porests of this type are of limited extent since the waterlogged con- 
ditions of the soil necessary for their existence are rarely present. They 
occur for the most part along the banks of Tarai streams and to a 
much more limited extent along the banks of streams in the outer 
ranges, up to about 2,500 feet elevation. In the latter case evergreen 
forest is restricted to a narrow belt sometimes only a few feet wide on 
either side of the stream. In the Tarai the belt is often much wider 
and under exceptionally favourable conditions may extend 100 yards 
from either bank. It would be possible to subdivide the evergreen 
, forests into a swamp type, a moist miscellaneous type and a type bordering 
the baflks of ravines in the hills. These types are however essentially 
one and only differ in that there is a larger excess of water in the swamp 
type which is therefore slightly more deciduous in character than the 
other two. This is shown by the presence of such deciduous species 
as Trewia nudiflora, Bischoffia javanica and Ficus glomerata which are 
mainly characteristic of the swamp forests and only found to a limited 
extent in the other types. In evergreen forests the tree canopy is usually 
dense, and is composed of a number of species none of which is gregarious 
with the exception of Eugenia jambolana and to a less extent Trewia 
nudiflora. The tree canopy may be two storied or not , but is almost 
invariably standing over a dense growth of evergreen shrubs. Grasses 
are normally absent but there may be an abundance of ferns. The 
soil is usually black owing to the presence of much raw humus. The 
most typical tree specieB in addition to those already mentioned are— 
Eugenia jambolana, Mallotus philippinensts, Xylosma longifolia, 
Phoebe lanceolate, Carallia integerrima, Alstonia scholaris and to a . some- 
what less extent Cedrela Toona. Calamus tenuis often forms impene- 
trable cane brakes over considerable areas of the true swamp type, The 
coipmonest shrubs are — Ardisia solamcea, Murray a Ecenigii , Glyoosmis 
pentaphylla, Adhatoda Vasica and Dcedalacanthus nervosvs whilst Citrus 
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medico, t Ligustrum robustvm and Hyptionthera stricta are also typical 
but not always present, 

E, MlSCKLiAHTBOUS DECIDUOUS FOBE3TS AT LOW ELEVATIONS 

IN THE HILLS, 

These forests are found throughout the central and outer hill ranges 
up to about 4,000 feet elevation above which they usually give place 
to the chir pine. They occur on all aspects and therefore differ much 
in composition. The slopes are frequently steep and always well drained 
and this combined with high temperatures produces conditions of great 
dryness. In this important respect the conditions are similar to those 
which exist in the miscellaneous forests of the Bhabar, There is how- 
ever this important difference ; the Bhabar soil is of great depth and 
porosity whilst in the hills the soil is usually shallow. The conditions 
in the Bhabar are therefore more favourable and the composition of 
these two types of forest is sufficiently diverse to justify their separation. 

The trees are mostly deciduous, being leafless or nearly so during 
the hot weather. The only species of tree found gregariously over large 
areas ib Anogeissus latifolia , such gregarious forest being mainly 
restricted to south aspects, A characteristic of all these forests 
is their poor height growth, fifty feet being* seldom exceeded. On 
southern aspects an open canopy is the rule and where, as is so often J 
the case, lopping and browsing have been excessive the forests rapidly 
deteriorate into a- scrub composed of such shrubs as Garissa opaca, Rhus 
pdrvifloia and Woodfordia fmticosa. The commonest trees in addition 
to Anogeissus are — Ougeinia dcUbargioides, Terminalia tomentosa f 
Bauhmia variegata, Bauhinia retusa, Lannca grandis, Maliotus philips 
pinmsis, Sapium irwigne, Sterculm vffiosa ? Engelhardtia Colebwokiana 
and Glochidion vetutinum* 

Shrubs are largely subdeciduous such as Indigo f era pulchella, R hits 
parvi flora y Woodfordia fruticosa and Mur ray a Eamigii, or evergreen 
such as Adhatoda Vasicd t Colebroohio opposittfolia and C arissa opnea all 
of which are common, Nyctanthes arbortristis which is deciduous and 
often gregarious is typical of dry southern slopes and especially of 
seoondary-gnowth scrub forest, 

F* Founts of chir ( Pinus longifolia). 

These ordinarily extend on south aspects from 3,500 to 7,000 feet 
and on north aspects from 3,000 to 6,500 feet elevation, Chir is found 
on* all geological. formations which occur within its range, though ou 
certain southern slopes with a limestone subsoil it is unable to exist on 
, account of the dryness of the soil combined with high temperatures - 
Nevertheless chir forests can establish themselves on dry southern aspects 
where owing to the xerophytie conditions and the prevalence of fires few 



other tree or shrub species survive. In all chir forests the pine is the 
sole dominant, and it is not at all unusual to find it the only tree species 
present, though on north aspects where there is more moisture in the 
soil and fires are less destructive, scattered trees of other species may 
occur. They are however rarely present in sufficient numbers to produce 
anything approaching a second story. Moreover the. chir itself seldom 
forms very dense forest. The ground is always covered with a more or 
less dense crop of grasses whatever the aspect or density of the over- 
head canopy, and there is also a discontinuous undergrowth of shrubs 
often so widely scattered that at a short distance their presence is 
scarcely noticeable. 

The open nature of the forests, the absence of other tree species 
and the poverty of undergrowth are attributable partly to fires which 
have in the past swept annually throughout their length and breadth, 
partly to the zerophytic conditions under which they grow and partly 
to the fact that the chir zone is often closely associated with cultivation 
and its attendant heavy lopping and felling. The chir itself ' is especially 
adapted to withstand fires by means of its thick bark, its coppicing 
powers whilst young and its rapid growth when once established. In 
the same way practically every common shrub found in chir forest is 
adapted in some way to resist fire, for instance by means of deciduous 
shoots Ss with Indigcfera Dosua and Glerodendrm sermtum, or by means 
of a vigorous power to produce rooisuckers as with Ougeinia dalber- 
gioides and Woodfordia fruticosa, or unusual powers of reproduction 
by coppice shoots as with Ficus Roxburghii, Glochidion nelutinum and 
many others. In the case of Hamiltonia suaveolens strong powers of 
coppicing are combined with a thick succulent bark to the roots, which 
enables this shrub to exist on the hottest and driest slopes. The 
majority of subsidiary species are deciduous or partly so, dropping their 
leaves as a rule from March to May and not, as with the deciduous 
species ‘of higher levels, 'during the winter months. 

Towards its lower limit chir passes insensibly into forest of mixed 
miscellaneous, species and less frequently direct into sal forest. Among 
species of the miscellaneous forest which frequently occur with chir are — 
Emblica officinalis, Ougeinia dalbergioides, Bauhinia va riegata, Ficus, 
Roxburghii, Glochidion velutinum and Hamiltonia suaveolens. On rocky 
southern aspects Euphorbia Rcyleana is often abundant and in areas 
subject to heavy grazing and lopping Rhus parviflora and Woodfordia 
fruticosa sometimes form an undergrowth of varying density and extent. 
Towards its upper limit and in moist or shady ravines the chir gradually 
gives place to banj. Aechmanthera tomeniosa, Indigofera pulchella and 
Desmodium sambuense are often abundant in these , upper chir areas, ■ . 



( xviii ) 


(j, Forests of banj ( Quercus incana). 

The three principal oaks are the ban j, mom and karshu and each 
•occupies a more or less distinct altitudinal zone. Before proceeding to 
a special account of each oak type the following facts which apply equally 
to all, are of special interest. The soil is usually moist though due south 
aspects often form marked exceptions and there is a high degree of 
atmospheric humidity throughout the monsoon period from mid- June to 
mid-September irrespective of aspect. The effect of this is seen in the 
characteristic manner in which the trees are draped in a rich epiphytic 
fora of mosses, ferns and lichens. Fires have probably passed through 
the forests situated on south aspects at intervals of a few years and have 
considerably influenced its density and composition. On north aspects 
fires have been much less frequent and their influence has not been a 
factor of great importance. On the other hand the influence of man 
on these forests has been very great. All the oaks are good fodder and 
continuous unregulated lopping has converted or is still aonverting-the 
more accessible forests into scrub. This scrub according to the special 
local conditions will either pass into grassland or will give place to a 
bushy secondary growth which usually consists very largely of the 
following shrubs — Berberis asiatiea, B. Lycium, B. aristata. DC. B. 
Chitria, Spiraa canescens, Prinsepia utilis, Elschottzia polystachya and 
Cmteegu8 erenula&a. 

In all the oak and silver fir forests about to be described there is 
usually a more or less extensive ground flora of herbaceous plants which 
die down after the rains. To name a few conspicuous examples, 
Pteridium aquilinum is often characteristic of open banj forests, Senecio 
TUfinenm forms dense undergrowth in many forests of karshu or silver 
fir, whilst Polygonum amplexicaiile is sometimes abundant in morn 
forests. 

Banj is ordinarily found between 6,000 and 8,000 feet elevation, but 
it also occupies the moister ravines running down into the chir scone 
where it often reaches as low an elevation as 3,500 feet. A notable 
feature of this species is its capacity to establish itself on the most 
unfavourable south aspects, but whilst such forests are always very open 
those on north aspects are usually dense. In the former case the ground 
is almost invariably clothed with dense grass, which on northern aspects 
Smay be almost absent. The banj oak itself has considerable fire-resisting 
qualities, the most important of which is probably its great power of 
reproduction: by coppice shoots. There are few other trees which success- 
fully compete with it, though there are always a few broad-leaved 
deciduous trees scattered through the forest. On south aspects there is 



usually amongst the grass a number of scattered small shrubs with fire- 
resisting adaptations such as Flemingkt fruticulos a and Indigofera 
Dosua the shoots of which die back more or less completely each year. 
On the other hand north aspects produce a fairly dense second story of 
small trees and shrubs which are about equally evergreen and deciduous, 
though the general effect produced is rather that of an evergreen under- 
growth because the commonest species such as Rhododendron arboreum 
and some of the laurels are evergreen. There are few common tree 
species in banj forests with the exception of Pieris ovalifoUa though some 
such as Litscea umbrosa and Ilex dipyrena are locally common. With 
slmibs it is a different matter and the number of common shrubs is very 
large. The commonest are Berberis asiatica, B. ChUria^ Desmodium 
tilt & folium , hi digofera Oerardmna and Lindera pulcherrima whilst 
amongst under shrubs may be mentioned Garyoptens grata, Inula Gappa t 
M ursine africana, Plectranthus Goetsa, Strobilanthes alatus, 5. Daikon- 
ftianns, 8 . glutinosug and in moist places Elscholtzia flam. Mention 
must also be made of the ringal Arundinaria falcaia which is often 
abundant. 

H. Forests of morn {Quercus dilatata). 

Mom forests are found from 6,500 1 to 9,000 feet elevation and these 
forests occupy to a large extent an intermediate zone between the banf 
and karshu ; but whereas the two latter form extensive forests on south 
aspects, the vioru only occurs sporadically in such localities. It attains 
its maximum development at elevations between 7,000 and 8,000 feet 
on deep moist soils and especially where the subsoil is limestone. The 
canopy is generally dense and there is nearly always a thick second 
story, partly evergreen and partly ^deciduous, composed of small trees 
and shrubs of varying sizes. On account of the density of the growth 
and the prevailing moist conditions fires only penetrate in exceptional 
years. There are usually a few scattered trees of other species competing 
with the morn for dominance, the commonest of which are Quercus 
incana, Q, wmemrpifolia, Bciula ahioides, Carpims viminea and Acer 
caesium* Other common tree species are Ilex dipyrena , Buonymus 
pendulum, Machihts Duthiei and Symplocos mmosissima all of which 
are evergreen. Many of the shrubs commonly found in banj forest are 
almost equally common in mom Surest, but the following additional 
species imy be me lit ioncfl , namely — Staphylea Emodi, Sarcococca 
saligna T Ibrninghaufitnia al bi-flora and Strobilanthes Wallichii . The 
ringal Arundinaria Falconeri is also not infrequently present. 
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J, . Forests of karshu (Quorate seme carp if alia ) . 

The karshu occupies the highest zone amongst the oaks, and 
forests of this species are found between 7,500 and 11,500 feet over very 
extensive tracts. It is found equally on north and south aspects, and 
in the extensive areas occupied by this type of forest the karshu has 
few successful competitors besides Abies Pindrow and Quercias dilatnta. 
The fir however only occurs on a small fraction of the area occupied by 
karshu, and mom can only compete with success on north aspects 
towards the lower limit of the karshu. At its bwer limit it most 
frequently passes into ban j forest though on due north aspects it often 
gives place to moru, spruce or silver fir. At its upper limit it passes 
into forests of birch, silver fir and rhododendron, though on south 
aspects it more usually passes directly into pasture land, the passage 
being always abrupt without any gradual transition. 

Typical forests of karshu on both north and south aspects are 
dense. A second story of tree species is sometimes present but is often 
only represented by scattered individuals and may be entirely absent. 

A third story of shrubs is always present under normal conditions and 
varies in density inversely with that of the overhead cover. Rhododen- 
dron arboteum is still almost as abundant in the karshu forests as it r 
was 3,000 feet lower in the banj. Among the commoner tree species 
in the second story inay be mentioned Ilex dipyrena, Acer caesium, Acer 
pietum, Acer acuminatum and locally Taxus baccata the yew. Shrubs 
occur , in great variety but some of the commonest are — Rosa sericea, 
Rosa macrophylla, Gotoneaster acuminata, Salix elegans , Ribes glaciale, 
i Strobilanihes atropurpureus , Viburnum fcetens, V. stellulatum and 
V. cctinijolium . The last named is equally abundant in all types of 
■oak forest from banj to karshu. Two species of ringal are characteristic, 
namely — A. jaumaremis and A. spathiflora, both of which form dense 
and continuous undergrowth beneath the oak over extensive areas. The 
combination of karshu with A. jaun-sar crisis is estimated to occupy more 
than 50 square miles in G-arhwal alone. 

X. Fobests of silver fib (Abies Pindrow). 

The low-level silver fir is found between 7,000 and 10,500 feet eleva- 
tion and forms continuous forest between 8,000 and 9,500 feet. The only 
■occurrence of this, species on the outer hill ranges is a small community at 
Debthal about 15 miles east of Naim Tal. There is also an outlier in 
the Thali . reserve . in . East Almora. With these, two exceptions it is 
. restricted to the higher central ranges and the main Himalayan range 
itself. Wherever the silver fir occurs it is the dominant species though 



when mixed with spruce, as is not infrequently the case, the two are 
conjointly dominant. It is very exceptional to End a forest in which 
the silver firs are sufficiently dense for their crowns to be actually in 
contact, and in the majority of silver fir forests they are more or less 
widely scattered. This however does not imply that the ground is 
incompletely covered. On the contrary even in the forests where the 
trees are widely scattered the soil is seldom exposed because a second 
story of trees is always present, except in the very densest forests, and 
a third story of shrubs is also never entirely absent and may be compara- 
tively dense also. In forests lying south of the main Himalayan range 
the second story is most frequently composed of either karshu or mom 
oak, but north of this as the oakg disappear their place is taken by a 
mixture of broad-leaved deciduous species the commonest of which are 
Uhnus Wallielnana, Aesculus indica , Acer c&sium and Gorylus Jacque - 
montiu Common shrubs composing the third story are Rosa macro - 
pliijttQt Deutzia staminea f Viburnum stellulatum, V . nervosum , Berberis 
affinis and StrobUanthes Wallichii, whilst the two ring&ls Arundinaria 
jaunsaremis and A . spathiflora are often found in abundance. 

L* Forests or blue pine ( Finns excelsa), 

Fajrly extensive forests of blue pine exist beyond the main range 
within the drainage of the Alakhnanda river, whilst south of the main 
range only small patches of forest occur and then almost invariably on 
limestone. This species is not found in the valleys immediately east 
of the Pindar, but reappears in the Dhauli and Kali valleys of the Almora 
district. Its range of altitude is very variable and is probably largely 
dependent on the snowfall. The outlying patches south of the main range 
are found between 6,000 and 8,500 feet, immediately north of the main 
range between 6,500 and 10,000 feet, whilst in the still drier tract 
around Malari and Niti it is found between 10,000 and 12,000 feet, 
scattered trees being occasionally found up to 12,500 feet. Imme- 
diately north of the main range the principal tree associates vary 
according to elevation. Thus between 6,500 and 7,500 feet cypress 
and deodar are often present, from 7,500 to 9,000 fefet spruce, 
from 8,500 to 9,500 feet Abies PindroWj and from 9,500 to 10,000 
feet Abies Webbiana. Forests of blue pine usually pass into Retula 
utilis or Abies Wehbiana at their upper limit and into deodar or cypress 
at their lower. Dense crops are quite exceptional owing to the disastrous 
fires which sweep periodically through the areas. These fires may at 
times practically exterminate the whole forest and it is solely due to its 
wonderful reproductive powers that the species has been enabled to 
maintain itself. Under most forests there is a more or Jess dense crop 
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of grass and in all such cases shrubs are conspicuously absent. Those 
that occur' are usually well adapted to resist damage by fire, for example 
' Indigofer a Gerardiana, Hypericum cernuum, Rhus Cotinus, Indigofera 
Dosua and Ezctscaria acerifolia. Other common shrubs are Aralia 
ciss&folia, Artemisia vestita and Salix elegans. 

M. Forests of spruce (Picea Morinda). 

Spruce is not found east of the G-arhwal district and, as in the case 
of the blue pine, such forests as occur south of the main range are 
usually found on limestone or in localities where the rainfall is believed 
to be below the average for the surrounding country. Here they are 
usually restricted to elevations between 7,000 and 9,000 feet though 
to the north of the main range they reach 10,000 feet. The spruce is 
restricted entirely to north or northerly aspects. Forests in which it is 
the sole dominant are exceptional and south of the main range it is 
usually found associated with Querc-us semecarpifolia or O. d Hat at a whilst 
north of. the main range the principal associates are Abies Find rote and 
Finns exeelsa. Forests of spruce mixed witli broad-leaved deciduous 
species also occupy extensive areas and are a marked feature of the 
landscape, since the tall conifers stand out like sentinels towering high 
above the broad-leaved forest which surrounds them. Spruce forests * 
are often dense and usually contain a distinct second story composed of 
bread- ieaved . trees such as Aesculus in die a . Gorylus Jacqucmontii , 
Juglms regia, Acer caesium and Rhus punjabensis, There is also as a 
rule a distinct and often dense third story of shrubs such as Rhamnus 
virgata, Berbens Ghitria, Desmodium iiUcefoiium , Viburnum steilvda- 
ium and Sarcococca saligna. 

N, Forests of oppress {Cupre.ssus torulosa) . 

Cypress forest occurs south of the main Himalayan range as well 
as to the north, but in the former case only in small and scattered patches 
and then invariably an a limestone soil on account of its comparative 
dryness. That lime . is not in any way necessary to the cypress is 
shown by^he fact that in the drier climate to the north of the main 
range it grows freely on quartzite, as well as gneiss. Forests of this 
species are found between 6,500 and 9,500 feet. It is capable of existing 
on rocky precipitous slopes with little soil beyond what lodges in the 
crevices of the rocks though in such situations the growth is always 
stunted and the trees are scattered. Cypress, is extremely susceptible 
to fire at all stages of its life and it is probably this susceptibility more 
than any other cause which has driven it to cling to . the steep rocky 
precipices and to shun all grassy areas. Exceptions occur in the case 
of a few isolated patches south of the main range in which a deep soil 
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favours a dense growth of associated species which, by reacting on the 
naturally moist conditions, create a barrier to the advance of fire* North 
of the main range it invariably forms open forest composed of scattered 
individuals, usually ou steep rocky ground. In these localities the trees 
have to contend with heavy sheep gracing in addition to periodic fires 
of a destructive nature. Such forests as exist south of the main 
range are often associated with Quercus dilatata with or without an 
undergrowth of Arundinaria Falconeri , A. jamtsarensis and other 
shrubs. North of the main range the principal tree associates are blue 
pine and deodar, whilst common shrubs include Abelia iriflora, Berchemia 
lineaia, Coriaria nepalensis and Spircea vacciitifolium. 

0 * Forests of deodar { Cedms Deodara), 

South of the main Himalayan range deodar only occurs sporadically 
in a few blue pine and cypress forests. North of the main range it is 
found within the drainage of the Alakhnanda river where it forms more 
or less pure forests between 8,000 and 10,000 feet- The forests are 
open and the trees do not attain a great height, but heavy sheep grazing 
and the steep rocky nature of the slopes where it is mainly found are 
factors which have undoubtedly had a material effect on its condition. 

* Few tree species are found associated with deodar in these forests and 
the undergrowth is usually scanty consisting largely of 'Abelm triftora , 
Louie era hypoleuca, Jmiiperus macropoda f J, communis, Prunus 
JacquemonfM, Ribes Grossularia and Rosa sericea. 

P* Forests of mixed hardwoods. 

These are to be found to a considerable extent south of the main 
range as well as to the north. They are invariably found either on 
north aspects or as strips along the bottoms of sheltered valleys. 
Forests of this type seldom occur over large continuous areas, and they 
seem to demand a fairly deep and moist soil. The tree species are 
ail deciduous and usually occur mixed though some, such as Ae&outus 
indica, Acer caesium and Garylus Jacquemontii may constitute up to 75 
per cent, of the dominant crop and thus form nearly pure forests. Other 
common species found in these forests are Vlrmis Wallichiana , Celtic 
australis, Juglans regia, Rhus pmjabensis and Acer pictum. The 
leaf canopy is frequently dense but there is also as a rule an undergrowth 
consisting of various shrubs. 

Q* Forest of birth (Betula utilis). 

The high-level birch forests are chiefly characteristic of the tracts 
Jyjng to the north qf the ipaiij Himalayan rangp though narrow sfri pa 
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of such forest are also common on north and west aspects to the south 
of the main range. It is usually found between 9,500 and 11,500 feet 
elevation, though in the area of lighter snowfall towards Ni.fi it is 
commonly found up to 12,000 feet- The overhead canopy is generally 
open, but there is almost invariably a dense undergrowth of shrubs 
about 90 per cent, of which is often composed of Rhwlodmdron auu- 
panulatum and Pyms foliolosa or Pyrus merophylla * Other shrubs 
which often form dense undergrowth in these forests are Lonic&ra 
atpigena, L. purpurascens and iJubus niveus* 

R . Forests of silver fir { Abies Webbiana).. 

The high-level silver fir never forms continuous forest of large 
extent ; on the contrary it lends to occur in small patches here and 
there in company with Quctcus sem&carpifolia or Betula utilis t but 
chiefly the latter* It is practically never found on a south aspect and 
: even on north aspects pure forest of this species is a rare occurrence. 
There are a few small forests south of the main range at elevations 
between 9,500 and 11,000 feet, where it is found along the uppermost 
limit of the oak forest, and if birch forest is absent it may pass directly 
into pasture land. North of the main range, forest is found up to 
12,500 feet. In mixtures of birch and silver fir the latter is dominant r 
and forme as a rule an upper open story with crowns widely separated. 
The lower story of birch is often fairly dense and below this again theie 
may be a dense undergrowth of shrubs of which the following are among 
the commonest — Cotoneaster acuminata, Rosa sericca, Ribrs glaciale. 
Rites tubrum and more locally RJiododemlmu barbatvm. 

S. AiPlNE BITSHIjAND* 

Ab«ve the birch and silver fir forests there is often a gradual transition 
through zerophytic bushland into alpine pasture. The species composing 
this bushland, are also found in open places at lower elevations where 
less favourable conditions prevent the formation of tree forest. Thus 
the lower altitudinal limits of such shrubby growth correspond roughly 
with those of the birch forest though the upper limit extends above the 
birch to 13,500 feet* The bushy growth we are now considering i« 
discontinuous in the sense that ft occurs in more or less isolated patches 
varying in extent from a few square yards up to perhaps 100 acres. It 
attains its greatest development on north aspects. The terrain is often 
steep and strewn with boulders and is frequently intersected by roclty 
precipices. The largest of the species are Rhododendron campanulatnm 
&nd Pyrus foliolosa which also form the largest individual patches of 
:^rtfwth; The remaning species are all dwarf and do not exceed 3 feet in 



height. The principal of these are — Lonicera obomta, L. parvifolia. 
Rhododendron Anthfipogon , ,R. lepidotum and Salix fmticulosa, whilst 
creeping amongst the loose boulders or on steep grassy banks will be 
found Polygonum vacoinifolium and Salix Lindleyana. Berberis 
umbellata and B. Kumaonensis may also be included here, but they are 
usually met with on steep grassy slopes with a southern aspeet. 

T. Riverside bushland. 

The type of busbland found growing along the well watered banks 
of streams and rivers at high elevations is composed of very few species 
and from the restricted extent of such localities embraces a compara- 
tively small area. Salix hastata and S- sd&rophyUa are two of the 
principal shrubs, the former attaining a height of 8 feet the latter only 
4 feet. Another less- common species which usually grows on banks of 
open shingle is Myricaria g&rmanica. 

V. Hillside bushland. » 

The shrubs composing this type of bushland are all under feet 
high and mostly under 2 feet. They occur either as scattered indivi- 
dual plants which cover perhaps one half or less of the surface of the 
ground, or else in small frequently dense patches scattered over the 
otherwise bare rocky and shaly slopes. All have some adaptation to 
protect them from the browsing of sheep which wander over these tracts 
in large herds. For instance the leaves of Artemisia rmritima and 
.4 . sacrorum are strongly aromatic, Caragana Gerardiana and G. pygmaea 
possess numerous strong and sharp spines; Hippophae rhamnoides , 
Lonicera mpicola and L. spinosa develop stiff spinescent branches; 
whilst Junipems communis and J. pseudosabina have resinous distaste- 
ful foliage. The broad-leaved species axe deciduous and possess various 
well marked adaptations to retard transpiration. In addition to the 
species already mentioned Eurotia cemtoides and Lonicera glauca are 
common. 

In concluding this short account of the climate, geology and forest 
vegetation I have pleasure in acknowledging much useful information 
obtained from local working plane and from the following publications : — 

“ Silviculture of Indian trees,” Vols. I— III. Troup. 

“ Some Indian forest grasses and their ecology, ” Tnd. Forest 
' Mem., Vol. I, P-arf I. Hole. 

“ Forests of the Kumaun Bhabar ” Forest Bull. No. 45. 

Smithies. : 
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" The influence of the hand of man cm the distribution of forest 
types in the Kumaun Himalaya,’ 1 Ini. Forester, 1923. 
Champion. 

“ The ecology of Tehii Gfarhwal,” Journ. of hid. Bot. Soe., 
Vol. IV, 1925. Dudgeon and Kenoyer. 

Those interested in the subject will also find some further informa- 
tion in an article by me entitled “ Notes on the forest communities of 
the G-arhwal Himalaya ’’ published in Vol. X, No. 2, 1922, of the 
■Journal of Ecology. ' 
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Synopsis of the Families, 

The distinguishing characters of the families hav4 been selected with special 
reference m the plants described. In the body of the work under each family an account 
oi the family ns a whole will be found. The plants here mentioned all belong to the 
Phanerogams or flowering plants. They are divided as follows : — 

A. — Angiogperms* Ovules contained in a closed ovary, fertilized through the 
stigma and style. Families I — XCJ. 

I. — Dicotyledons, Leaves net-veined. Parts of the perianth usually in 
fours or fives* Embryo with two colyledons. Fancies f— 
LXXXVJI. 

(a) Polypetal** .-Flowers usually bisexual, usually with calyx 
and corolla, the latter consisting of distinct petals. Families 
I—XLV1I , 

(r) Thalamlfiora* Sepals usually distinct, petals and 
stamens hypogynous, disk usually absent, ovary free. 
Families 1 — XV I L 

iti) Disciflor®, Sepals distinct or connate, petals some- 
times connate at the very base, toms usually ex- 
panded into a disk between the petals and the ovary, 
ovary often immersed in the disk. Families XVIII^ 
XXXV. 

■ iii) Calyciflorae. Calyx usually of combined sepals, petals 
* distinct or united at the base, disk thin or waiting, 

* Stamens pengynous or eplgynous* Families XXXVI 

— XLVII. 

[b j Gamopetala* Flowers usually bisexual, usually with calyx 
and corolla, the latter consisting of connate petals. Families 
XLVII1—LXVII. 

in MottOBhl&mydfi*' Flowers often unisexual, perianth -lobes 
or— tegmenta 1 -seriate or if 9 -seriate both usually calycine* 
Families LXVIIl—LXXXVn, 

II*— Monocotyledons. Leaves on sheathed or 1 broad-based petioles, the 
blade usually with parallel veins joined by undivided transverse 
veins. Pails of the perianth usually In threes or multiples of three. 
Embryo with one cotyledon. Families LXXXVIII — XCI. 

B* — Gymnospemis. Flowers unisexual, perianth none or incomplete* Ovules not 
enclosed in an ovary, fertilized by direct contact with the poEemgrain or 
through a tube formed by the integument* Families XC1I — XCIV * 

I.— Dicotyledons. 

(a) Polypetalffl 

(0 Ttudamiftora. 

I, — Rajiunculace*. Climbing shrubs* Leaves opposite, compound. Sepals 
usually 4, herbaceous, deciduous and petaloid. Petals wanting* Stamens cumbrous* 
Carpels numerous, 1-ovuled. Fruit a head of schemes* 

IL— Magnollaae*. — Trees or climbers. Leaves alternate, simple* Sepals 
and petals alike in whorls of three, imbricate, deciduous. Stamens numerous. Compels 
numerous, free or slightly cohering. Fruit a spike. 

III.— Anoitace*. Trees or shrubs* Leaves alternate, entire, exetipnlate. 
Sepals 3. Petals 6, in two series* Stamens numerous, free. Carpels numerous, free. 
Fruit a ring of succulent carpels. 
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XV . Meiiiflpermaifcffij Climbing shrubs or small trees. Leaves alternate* 

, entire or bbed, usually palmmervcd, often peltate. Flowers email, unisexual, trimerous. 
Stamens as many as and opposite the petals, or anthers sessile on a column. Ovaries 
1 or S, tree. Fruit a drape. Seed horse-shoe shaped, 

' V.— Berberidaeese. Shrubs, erect or climbing, often armed- Leaves 

alternate, simple or compound. Sepals 6, petaloid, in two whorls. Petals G. Stamens 
6, opposite the petals, opening by slits or ascending valves. Carpels 1 or 3, i'rue. Fruit 
a berry, 

VI.— Capparidace® * Trees or shru be , often scandent, sometimes armed. 

Leaves alternate, simple or digitate. Sepals 4. Petals 4. Stamens numerous; filaments 
long, filiform. Ovary syncarpoua with 2-4 parietal placentae, seated on a gynophore, 
stylo 0* Fruit an ovoid or globose berry, fleshy or with woody rind, 

VII . — Bixacese, Trees or shru be , often aimed . Leav es a lte ma I e , s imple , 
stipules 0 or minute. Flowers showy and bisexual or small and dioecious, Sepals 4*5. 
Petals 5 oi'O. Stamens numerous, free. Ovary usually I -celled, placentae 3-many, parietal. 
Fruit & berry or capsule. 

VIIL— Pittospowbceae. Evergreen trees or shrubs. Leaves alternate, ^stipu- 

late. Flowers bisexual, 5-meittus. Sepals and petals free or connate. Stamens 5, free. 
Ovary Loelied, or 2-5-eelIed by the intrusion of as many parietal placentae. Fniif a 
woody capsule. 

IK— TamarfMaeeg. Shrubs or email trees. Leaves alternate, small or scale- 
like. Flowers small, white or pink. Sepals and petals 5 each, free. Stamens 5 or 10, 

frfee or connate. Ovary 1 -celled or imperfectly 2-5-celled ; placentae 2-5, basal. Fruit 

capsular. Seed plumose. 

X.— Hypeticacese. Shrubs. Leaves opposite, gland -dotted, exstipubtlc. 

Flowers yellow, bisexual. Sepals md petals 5 each, free. Stamens numerous, filament* 
long, filiform, 5-adelpbous at the base. Ovary Swelled. Fruit a capsule. Seeds very 
numerous, minute, 

XI.— Ternstrcemlaceas, Trees, shrubs or climbers. Leaves alternate, simp!?, 
exstipulate. Flowers usually bisexual. Sepals 5. Petals 5, more or less connate at 
the base. Stamens 5-15 or numerous, adnate to the base of the petals. Ovary % many 
celled. Fruit baccate or capsular. 

XII. — Dipterocan Mtc&SB * Trees. Loaves alternate, entire, coriaceous, atipm 
late. Flowers yellowish in racemose panicles. Sepals 5, connate. Petals 5. Stamens 
up to 50, connective with a subulate appendage. Ovary 3-celled. Fruit with 3 long 
wings formed from the calyx- segments, 

XHI.-w-MalYacM^ Herbs, shrubs or trees. Leaves alternate, usually simple 
and palminerved, stipulate. Flowers often with an involucre below the calyx- Sepals 5, 
valvate, more or less connate. Petals 5. united at the base to the stamina! column. 
Stamens numerous, monadelphous or rarely 5-adelpbous; anthers L cel led. Ovary syncarp- 
cue of 2-many carpels. Fruit dry, of dehiscent cocci or capsular. 

XIV. — Starauliaoefla, Shrubs or trees. Leaves alternate, simple, often 
palmately lobed, stipulate. Sepals 5, valvate, connate. Petals 5 or 0. Stamens in two 
series, those opposite the sepals reduced to staminodes or wanting, those opposite the 
petals monadelphons, usually indefinitely branched; anthers Sbcdled. Ovary of 5 sub- 
distinct carpels. Fruit dry of distinct straight or spirally twisted follicles. 

XV. — Tiliace®. Herbs, shrubs or trees. Leaves alternate, simple, usually 
pElminerved, stipulate. Sepals 4-£* free. Petals 4-5, free, often glandular at the base, 
Stamens 5-numerous, free; anthers 2 celled. Ovary 2-5-ceJfed. Fmit drupaceous or 
capsular or dry and lndahiscent or splitting into cocci, 

(ii> Discifter®. 

XVI.™LiDaqc*. Shrubs. Leaves alternate, glabrous, stipules minute. 
Flowers yellow, regular, bisexual. Sepals and petals 5 each, free. Stamens 5, connate 
af/the bate with small interposed stemmodea, Disk inconspicuous of 2-3 glands adnata 
to the stamina! tube. Ovary 8—5-celfed, cells spuriously 2-Iocellate. Fruit ft capsule. 

i CJHmbers. Leaves opposite, simple, entire, exwtipulAta, 

Calyx 5-partite^ one bf the segments glandular outage of (ispidopterp*) eglandiitar. 
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Petals 5* clawed and fimbricate or (Aspidopberyiy) not clawed and entire, Stamens 10, 
very shortly connate at the base. Disk obscure. Ovary 3-celied; styles 3 or L Fruit 
of 1-8 winged samaras, 

XVIH. — Rut&ueft* Trees or shrubs* sometimes climbing. Leaves alternate, gland' 
dotted, aromatic, simple or compound, exstipnlsue, Flowers regular. Sepals tmd petals 
4-5, the latter free. Stamens 4, 5, 8, 10 or numerous. Disk usually conspicuous. Ovary 
usually of 4-5 connate carpels. Fruit a capsule drupe or berry. 

XIX, — Simarubaceee, Trees or shrubs with bitter bark. Leaves alternate, 
imparipiimate. Flowers small, usually unisexual. Calyx 4-5*lohed, Petals 4-5 * free* 
Stamens in males as many as the petals, free, inserted at the base of the disk. Carpels 
2—6, free or connate. Fruit of 3-6 rather membranous drupes. 

XX. — Ochnacese* Shrubs. Leaves alternate* simple* stipulate. Flowers 

regular, conspicuous, * yellow. Sepals 5* free* persistent. Petals 5-10* free. Stamens 
numerous. Ovary 3-10dobed* ovule 1 in each cell. Fruit of distinct drupes. 

XXI. — Eurser&CBA.-*-' 1 Trees balsamiferous. Leaves alternate paripinnate, exeti- 
pulate , F lower 0 smal I polygamous , C aly x 5-lobed, P et als 5 , f r ee . Sv am ens 10 , free * 
inserted outside the disk. Ovary 4-6-cclled. Fruit drupaceous, 

XXII,— Meliaowe* Trees, Leaves alternate* pinnate or bi- or tripinnate, exstipu- 
Jate, Flowers regular, usually small. Calyx 4-5-lobed or subentire (Dy&oxylmn). Petals 
4-5* free. Stamens 8-12, united into a tube or (Gedrsi-a) free. Disk tubular or annular. 

Ovary 2-G-celled. Fruit a drupe or capsule, 

XXIII Olacaceffi, Shrubs, erect or climbing, Leaves alternate, exstipulale. 

Flowers small, hermaphrodite. Calyx minute* cupular.. Petals 3-6, valvate more or less 

connate. Disk small. Stamens 9-12 adnste to the petals* 3-5-fertile, Ovary 1 -celled or at 

the base imperfectly 3-ceIled, Fruit a drupe. 

XXIV. — ilicacesa. Trees, Leaves alternate, usually coriaceous; stipules minute, 

F^wers small, usually dioecious. Calyx 4-5-fid* persistent. Petals 4-5, connate below 

* in male flowers. Stamens 4-5, uniting the bases of the petals, Disk 0, Ovary 2-7-celled 
Fruit a dijipe. 

XXV, — Celastracefe, Trees or shrubs, sometimes armed, rarely climbing. 

Leaves opposite or alternate, simple, stipules small or 0. Flowers small. Calyx 4-5- 

lobed or -partite. Petals 4-5* free Stamens 4-5 inserted on the disk or beneath the 

margin of it. Disk conspicuous, surrounding the base of the ovary. Ovary 2- 5 -celled. 

Fruit a capsule or drupe. 

XXVI .-^Rhamnaaese, Trees or shrubs* erect or climbing, sometimes armed. 

Leaves alternate or opposite, simple, usually stipulate, Flowers small, greenish. Calyx ■ f 
4-G-fld, Petals 4-6 or 0* usually hooded over the stamens, Stamens opposite the petals. 

Disk filling or lining the calyx-tube. Ovary 2-4-eeiled* sometimes ‘partially or wholly in- 
ferior, Fruit drupaceous or capsular, the capsule sometime* winged, ; 

XXVII. — Vitacese. Climbing or erect shrubs, under -shrubs or herbs, the former 
tendril- bearing. Leaves alternate* simple or compound* stipulate, Flowers small* usually 

greenish. Calyx entire or 4-5-lobed. Petals 4-5, free or comiatu at the. base or connate. [ 

at the apex and falling off as a cap. Stamens 4-5, opposite the petals, free or 
connate into a* tube which is adnate to the petals. Disk in tr a stamina l, usually conspicuous. 

Ovary S-G -celled. Fruit a berry, ■ i 

XXVIII, — S&pintiacea, Trees or &hrube, Leaves opposite or alternate, compound, 
ox (deer) simple. Calyx of 4-5 lobes or sepals. Petals 4-5 free or 0, Disk various. < 

usually conspicuous. Stamens 4^10, free. Ovary 14-coiled* entire- or more or deeply ; 

divided. Fruit various, . I 

j 

XXIX* — Sabiacene. Trees or shrubs erect or dumbing. Leaves alternate* simple I 

or Wallickn} pinnate, exstipulate, Calyx 4-5-partite. Petals 3 5* opposite j 

the sepals. Stamens 4-5* opposite the petals* all or 2 only fertile. Disk intrastnminak 
Ovary of 2-3 carpels or cells. Fruit a drupe, ■ . 

XXX. — AnacaidlacSffi, Trees or shrubs. Leaves alternate, simple, 3-foLoIaie or 1 

pinnate, exstipulate* Flowers small. Calyx 3-5-pa^tite. Petals 3-5 or (F&£o«ta)' il 
Stamens 3-10, usually inserted outside, rarely on the disk. Ovary 1 -celled \ 

4-5sieJledr Fruit drupacaoua, dry && . auetioitenfc. \ 


■t 
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X3CEL — CoriAwwfta* Shrubs, glabrous. Leaves opposite, ©^stipulate* Flowers 
small in axillary racemes. Sepals 5, persistent. Petals 5, persistent. Stamens 10, free, 
led* Disk 0. Carpels 5, free. Ripe carpels enclosed in the succulent purple petals. 

XXXIL Mor ingaceffl, Trees , large , deciduous . Leaves alternate 2-3-pinnate 

©^stipulate. Flowers large, irregular. Calyx oup-ehaped, 5-oleft, segments unequal, 
petaloid* Petals 5, unequal. Disk lining the calyx lube. Stamens 5, fertile, opposite the 
petals, alternating with stawino&es. Ovary 1 -celled with 3 parietal placenta©. Fruit a 
8-valved capsule. 

(tit) Calyciftorse* 


XXXIII.— Lftguminosaa- Herbs, shrub a or trees, sometimes climbing, often armed. 
Leaves alternate, 1-foJiolate or compound, 'stipulate, Flowers usually zygomorphic and 
bisexual. Sepals 5, free or connate. Petals 5 or rarely fewer by abortion. Stamens 10, 
rarely fewer, or numerous, free or connate. Carpel 1* free. Fruit a pod. 

XXXIV. — Horace®* Herbs, shrubs or trees, sometimes scrambling, often armed. 
Leaves alternate, simple or compound, usually stipulate. Flowers regular, pentamerous or 
{Rosa saricea) tetrsmeious, or in cultivation petals indefinite* Stamens usually indefinite* 
Carpels Lmany, usually distinct, often adnata to and enclosed in the calyx -tube* Fruit 
various. 

XXXV. — SaxilragftMtt* Shrubs or trees* erec; or (Hydrangea, alttesima) climbing, 
unarmed or (Ribes Grossitlaria) prickly* Leaves alternate or opposite, simple* Flower a 
rognlaj^ 4-5-meroue. Stamens as many or twice or thrice as many ae petals, or 
\Philadolphus) numerous* Ovary of 2-6 carpels, 1-5-celled, inferior or (/fee) half superior 
Fruit a capsule or (Ribes) berry* 

XXXVI* — Rhlzophuracea. Trees or shrubs. Loaves opposite, entire ' or serrulate, 
glabrous* Flowers regular, small, 5'&-mercraa* Petals clawed, toothed or lacerate. 
Stamens twice as many as petals* Ovary semi-inferior, usually 3 — 5-celIed* Fruit indehie- 
cent, 1-oeIIecL I-seeded. 


XXXVH. — Combretacese* Trees or shrubs, often climbing* Leaves alternate, sub- ^ 
opposite or opposite, simple, entire, ©^stipulate. Flowers 4-o-merous, regular. .Petals often 
wanting. Stamens 8 or 10, biseriate, tbe lower opposite the calyx-lobes, the upper opposite 
the petals* Ovary J -celled, inferior* Fruit dry, indebiscent, usually angled or winged. 

XXXVIII* — Myrtaeese. Trees or shrubs. Leaves opposite, entire, usually evergreen 
and gland-dotted (epunctote in Fatdiu-m), exstipulaie, Flowers regular, 4~5-inerous* Petals 
sometimes united into a cap* Stamens numerous, filaments filiform, free or connate into 
a tube or into bundles. Ovary fused to the calyx-tube, 1-ra any* celled. Fruit a berry, drupe 
or capsule. 


XXXIX*“-LecythidaM», Trees. Leaves alternate, serrate, crowded at the ends of 
the branches, exstipulate* Flowers large, showy, regular, 4-merons* Stamens numerous, 
in several rows ; filaments filiform, slightly connate. Ovary fused to the calyx-tube, 4*5* 
celled. Fruit a berry, 

XL — MaJasturaacese* Shrubs* Leaves opposite* simple, exstipnhte. Flower* 
regular, showy, 4-5-merous. Oalyx-tube partially adnate to the ovary* Petals free. 
Stamens twice as many as the petals ; anthers longer than the filaments, curved, opening 
by apical pores. Ovary usually 4-ceJIed. Fruit a capsule* 

Lythracese* Trees or shrubs, often armed. Leaves opposite or subopposite 
or whorled, exstipulate. Flowers regular or (Woodfordid) oblique* Calyx-lobes 3-0. 
Petals usually as many as calyx-Iobee, often crumpled. Stamens 12 or many. Ovary 
superior or (Punic n) inferior. Ovary 2-6- or (Pumea) mnnv-eelled. Fruit a capsule f,r 
(Puntca) berry-like. 


XLIL — Samydaoea, Trees or shrubs. Leaves alternate, pellucid -punctate, stipu- 
late* Flowers small, regular. Calyrr persistent, deeply 4-5-Iobed* Petals 0. Stamens fi-10, 
alternating with stammodes, free or connate. Ovary free, Deoiled; placentae 3-4, parietal* 
Fruit a succulent, 2-3-vaIved capsule. r 

XLIII.-^ncurbitajiea. Olimbers with spirally twisted tendrils* Leaves alternate, 
entire or pahnately lobed* Flowers regular, white, tf-merous* Calyi^tnbe long* Petal* 
connate at the base, fimbnate. Stamens 3, anthers usually connate* Ovary infelor, with 
3 j^netal placentae. Fruit a berry with a hard rind J ^ 
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XLIV. — Dafciscaeea.’ Trees shrubs or herbs* Leaves alternate, simple Or ptenate, 
axstipulate* Flowers small, Tegular, dioecious. Calyx 3-9-Iobed* Petals 0. Stamens 9-25* 
Ovary 1-celled, fused to the calyx-tube* Fruit a capsule. 

XLY-— Cactace®. Stem and branches jointed, succulent, prickly. Leaves minute 
or 0* Flowers showy* Sepals and petals alike, numerous, free or United into a tube* 
Stamens very numerous, anthers minute. Ovary 1-celled, adaate to the calyx-tube or 
inferior* Fruit a berry, 

XL VI* — Araliaoe®, Trees or shrubs sometimes dimbing* Leaves alternate, simple 
or compound, stipulate or (Hedera) exstipulate* Flowers small, regular, in umbels* 
Calyx-tube adnate to the ovary. Petals E, free. Stamens 5, free, inserted round an 
epigynous disk. Ovary inferior, 2-5-celled. Fruit a small berry, 
i XLVIL — Comace®. Trees or shrubs* Leaves opposite or alternate, exstipulate-- 

Flowers regular* Calyx-tube actuate to the ovary* Petals 4-1G, free, valvate* Stamens 
4-10 or numerous, free, inserted round an epigynous disk* Ovary inferior, 1-4-celIed* Fruit 
drupaceous. 

(5) Gsmopetalse* 

XLVTII. — Caprifoliace®, Shrubs or small trees* Leaves opposite, stipules minute or 
wanting* Flowers regular or zygomoiphic* Calyx-tube adnate to the ovary. Comlla gsmr.- 
petalous, 5-Iohed* Stamens 4-5, inserted on the corolla* Ovary inferior, I-5-eeiied, Fruit 
a drupe or berry rarely dry* 

XLIX.— Bubiace®. Trees or shrubs sometimes armed* Leaves opposite or whorl - 
ed, entire, stipules inter- or intrapetiolar, conspicuous* Flowers Tegular, usually 4-5- 
merous. Calyx -tube adnate to the ovary. Corolla gomopetalous. Stamens as many as 
coroll a -lobes, inserted on the corolla* Ovary inferior 2- or E-rarely 1-celled. Fruit usually 
a berry, drupe or capsule* 

L. Composite. Herbs, shrubs or small trees* Leaves alternate, exstipulate. 
Flowers in heads surrounded by an involucre of bracts. Calyx-tube adnate to the ovary, 
•limb 0 or of hairs or scales. Corolla gamopetalous, tubular or ligulate* Stamens 4-5* 
inserted oh*the corolla, anthers connate in a tube. Ov&jy inferior, 1-celled. Fruit an 
achene, with a tuft of hairs (except Ariemesia), 

LI. — Ericaceae. Trees, shrubs or undershrubs* Leaves alternate or fcrotfded 
usually coriaceous j exstipulate. Flowers 5-merous. Corolla campanulate or ovoid* 
Stamens 5-10, ^ften inserted on the corolla. Ovaiy 4-9- usually Excelled, superior. Fruit 
a capsule (in Gaultheria enclosed in the fleshy calyx and appearing baccate). 

LII. — Plumbaginace®* Shrubs or undershrubs* Leaves alternate, entire, exetipu- 
late* Flowers regular. Calyx gamosepalous, more or less tubular, persistent* Corolla 
salver- shaped, E-lobed or of 5 petals. Stamens as many as* opposite, and adnata to the 
bates of the corolla-lobes or pat&U* Ovary 1-celled, 1-ovuied* Fruit dry, included in the 
calyx* ' * ■ 

LIII* — Myralnace®. Trees or shrubs. Leaves alternate, simple, sometimes with 
p, resinous gland s * exstipulate- Flowers small , regular , 4- 5 - m emus . Calyx persis tent* 

% Corolla-tube short or petals free* Stamens as many as, opposite and adnate to or inserted 

oh the corolla-lobes or petals* Ovary I -celled, superior or (Maesa) half- inferior* Frfut 
small, dry or succulent, 

LIV* — Sapoteuiett, Trees with milky juice* Leaves alternate, entire, simple, 
usually coriaceous* Flowers regular* Sepals 4-5, nearly distinct, persistent. GcroUatube 
short, lobes 6-14* Stamens 12-40 inserted ou the corolla* Ovary 4-i2 -celled, superior. 
Fruit a bejry* 

LV. — Ebenace®. Trees, sometimes spinous* Leaves alternate or sub-opposite, 
simple, entire, exstipulate* Flowers dioecious, 4-6-merous. Calyx gamosepabus* Corolla 
gamopetabus. Stamens 4-many, filaments variously connate, often in pairs. Stammodes 
in female flowers usually fewer than the stamens in male flowers* Ovary 4-8-eeHed^ 
iraperior* Fruit a berry seated mi the enlarged coriaceous chlyx, riiid coriaceous, seeds em- 
bedded in soft or viscid pulp* 

LVL — Sfcyracea. Small trees or shrubs. Leaves alternate,, simple, exstipulate* 
JPknyera usually white, regular, 5-inerbus* Petals free or connate below. Stamens many 
4dh*t& tb; the bases of the petals, Ovaiy hiforioi; £-5-u*ualIy 3-celkd. Frdii drupaceous* 
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LYIl Oleacea* Shrubs or trees, sometimes twining* Leaves opposite or 

{J-esminitm humiie) alternate, simple or compound, exsfcipulate* Flowers regular* Calyx 
4-9-toothed, or truncate, rarely {Proximo) 0. Corolla gamopetaious, 4-10-lobed or 
(Fraximts) 0- Stamens 2, inserted on the corolla or (Fraxinus) bypogynous* Ovary 2- 
celled, free* Fruit various. 

LVIEL— Apocynacea. Trees or shrubs, often twining usually with milky juice, 
sometimes armed* Leaves opposite or wborled, esstipulate. Flowers regular, bisexual, 6- 
mcrous. Stamens 5, inserted oh the corolla-tube, anthers free or adhering to the stigma, 
pollen granular. Ovary of 2 distinct or connate carpels, superior* Fruit of 1 or 2 dry or 
fleshy drupes or of 2 free or connate follicles* Seed often with a tuft of hairs. 

LIX ^Agelepiadacese* Herbs or shrubs, mostly twining, usually with milky juice* 
Leaves opposite or wanting, exsfcipulate* Flowers regular, bisexual, 5-merous. Stamens 5, 
inserted at the base of the corolla, filaments free or united in a column, anthers free or 
united into a tube adnate to the stigma, pollen in each cell united into 1 or 2 granular or 
waxy masses. Ovary of 2 carpels united only by the stigma* Fruit of I or 2 follicles. 
Seed with a tuft of hairs. 

LX.— Loghniaeeae. Shrubs, sometimes twining. Leaves opposite, stipules usually 
represented by a raised line between the petioles* Flowers 4^5-merous, bisexual* Stamens 
as many as corol la-lobes t inserted on the corolla-tube* Ovary £b celled* Fruit a capsule or 
beny* 

XjXI* — B oraginacea. Trees, shrubs or undershrubs. Leaves alternate or opposite, 
exfitipulate. Flowers regular, usually 5-meroue. Calyx inferior, persistent in fruit. 
Stamens inserted on the cotolladube, as many as corolla-lobes* Ovary 2- or 4-celled, ovules 
4. Fruit drupaceous or dividing into nutlets. 

LXIL — ConyolvulaoeBe, Shrubs, auberect or twining. Leaves alternate, exstipu- 
l&te, Flowers regular, 5 -memos. Sepals free or shortly connate, persistent* Corolla often 
plicate in bud. Stamens 5, inserted on the corolla. Ovmy % or 4-celled r superior, ovules 
2-4* Fruit a capsule or berry. 

LXIH. — Solanaoe®, Erect trees, shrubs or undershrabs often armed. L«ives alter- 
nate (or falsely opposite) r exstxpulate. Flowers regular, usually fi-merous. Calyx 
persistent. Corolla often plicate in bud. Stamens inserted, bn the corolla. Ovary normally 
2-cell ed, superior* Fruit a berry* 

LXIY* Bigmmiace®* Trees, shrubs or herbs. Leaves opposite, LS-pinnate, 
exstipulate. Flowers showy, aygomorphio, 6-meroue* Corolla, more or less 2 -lipped, 

1 Stamens 4, didynameus often with a rudimentary fifth or (OToxylum) 5* Ovary 2-eeMed, 
superior* Fruit an elongate capsule, seeds winged. 

LXV. — Acanthaoeas* Shrubs, undershmbs or herbs, rarely (Thtinbergia) climbing. 
Leaves simple, opposite. Flowers usually zygomorphic* Calyx ^partite or (Thunbergta) 
of Several small teeth* Corolla subequally 5-Iobed or 2-lipped. Stamens 4 or 2, inserted 
on the corolla. Ovary 2-celled, superior. Fruit a capsule. Seeds orbicular, compressed* 

LXYI. — Yerbeuace®. Trees, shrubs or herbs, sometimes rambling or climbing. 
Leaves opposite or wborled, simple or {Vitex) digitate, exstipulate* Flowers usually zygo* 
morphic usually 4-5-merous. Stamens 4, didynamous or (CallicaTpa) equal, inserted on* the 
corolla* Ovary usually 4-ceI3ed, superior. Fruit drupaceous, or (Caryopteris) capsular. 

LXVTL — Labiates Shrubs or undershrubs, stem usually quadrangular. Leaves 
apposite rarely tern ate, simple, ^stipulate. Flowers usually jsygomorphic* Calyx 
persistent, gamosepabus. Stamens 4 or 2, inserted on the corolla. Ovary 4-lobod or 
-partite, ovules 4. Fruit of dry nutlets. 

(c) Monochlamyde®. 

LX vLlT.— K yctaginace®, Erect or diffuse herbs or shrubs. Leaves opposite, entire, 
^stipulate* Flowers bisexual, email, regular. Perianth gamophyllou*, petetoid. Stamens 
1-5, exserted. Ovary l-celled, free, ovule 1, Fruit an utricle. 

■ ^^■■ E ^'rr^ JBar4Iltaee5S * Shrubs, undershmbs or herbs. Leaves opposite or alternate 
^stipulate* Flowers usually bisexual, small, in spikes, racemes or heads* Perianth of 
usually free or connate, hyaline or scaribus segments* Stamens £, opposite the perianth, 
segments, filaments connate below with or without interposed stemmodes* Ovarv LeeUed 
free. Fruit a berry or utride* * ’ 
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LXX — Gbenopodlaaeg. Underahrubs. Leaves alternate, simple, entire, exstipu 
late. Flowers minute, unisexual. Perianth-segments 4\in males, wanting m females. 
Stamens 4, opposite the perianth- segments . Ovary 1 -celled , free, ovule 1, Fruit an 
utricle enclosed in the persistent perianth. 

LuXXL — Poly Menace®; — Herbs or throbs. Leaves alternate, entire, stipules usually 
sheathing, Flowers small and usually bisexual, Perianth- segments 3-6, persistent. 
^Stamens usually, 6-3, opposite the perianth- segments. Ovary Lcelled, free, compressed or 
\ trigonous* ovule 1, Fruit a nut, enclosed in th^perianth. 

LXXH* — Agistoloohtatttt. twining shrubs ^or under shrubs. Leaves alternate, 
e^Btipulate, Flowers bisexual. Perianth tubular, upeurved, limb broad. Anthers 6 in a 
ring round the style. Ovary 6-ceiled; ovules numerous. Fruits capsule, 

LXXLLL. — Fiperaceaa* Shrubs, "n Leaves alternate^ Entire, stipulate. Flowers minute, 
dicecioua, epicate- Perianth O'* Stamens' 2-4 Ovary 1-celled, stigmas 2-6. Fruit a 
berry. \ ^ ■ _ l - 

LXXCV, — Laurace»._JFiees or shrubs. Leaves alternate, rarely opposite, evergreen, 
entire, '^stipulate* Fiowms 6majl t regular. Perianith inferior, tpbe short, fabe® usually 
G, sepaloid. Stamens in "2-4 whirls, the outer opposite 4he perian^-qfegmenLS, 'the inner 
usually reduced to st&minodes, anthers opening by valves*, ^jSvajy l^elledi, free, ovule 1. 
Fruit a berry. L ■ ^ X, Xi 


LXXV. — Thymelajwle®,; Shrubs. Leaves alternate or opposite, simple, N antiw, 
exstipulate. Flowers regular, bisexual. P erianth.^gam op hy lions , petaJoid, tubular bdowv 
limb 4-5-lobed, lobes imbricate, Stamefcs twice jas mafiy as perianth-lobes, biseriate, 
inserted on the perianth, the outer opposite its lobes and afc^a higher level than the inner. 
Ovary 1- celled, free, ovule 1. Fruit a small berry. ^ \_.. 

LXXVX — Etoaghaces. Shrubs or, trees, usually thorny. Jjeaves^ alternate, .entire, 
Uothed beneath with silvery scales ot hairs, exstipolaie r ^J^era^mall, regular, ’&fid; 2- 
^partito or obscurely 2-lobed. Stamens 4, inserted <?n ,peridu^li^0myj 
ovule L F$uit a false drupe, succulent, ^ 4 . ' ' S ! ^ 

L XXVII. — Lm^nthaoea, Parasitic shrubs Leave® usually N^omieST 1 or wumjting^ 
entire, thick, exe^ipuiate. Perianth simple or double. Stamens as many ^nd oppWtaf 
the perianth-lobes. Ovary inferior, l-celled t ovule 1. Fruit a berry or drupe, ‘usually 
viscid. x " / ■. y f ■ 

LXXYHI. — Santalaceae, Shrub s . Leases alternate^ entire,^ exstipulate, Flowers 

minute, polygamous "or ujSsITxu&l, regular: Perianth-Ibbb S: 6- or 6-lobed. Stamens ae 
^many as and inserted" on and ^gpositer the perianth-lobes* Ovary L-qalled, inforio^, ovuW_ 
2-4. Fruit a drupe. ■ s ^ ^ ^ ' 

LXXIX* — Euphorblacem. Herbs, shrubs or trees, rarely climbing, often with milky 
juice. Leaves Usually alternate, ^simple or (Bischoffia) trJfoliolate, usually sripuiata. 
Flowers unisexual, usually small. Perianth usually simple a^jd calycine, rarely i/nfaopha, 
Eridelia and Androcfrne) (kro&k or {Euphorbia.) Ot ^ ^ 

LXXX. — Ulmacen. Trees or shrubs, sap water^^ Leaves -alternate, simple, stipu- 
late. Flowers small, in axillary-clusters or cymes, or^femalea solitary* Perianth pimple, 
segments 4-8* Stamens as many as and opposi^ the/ peHantb-segments, fcaroiyl 
(Holoptelea) twice as many. Ovary superior, usually LeeUed,) ovule 1. Stigmas, 2, large 
or style 2- or ^4 -fid* Fruit a winged nut, drupe or samara. ^ ^ 

LXXXL — Urticacere. Herbs, shrubs or trees, sap watery. Leaves opposite or alter- 
nate, simple, stipulate. Flowers small, in dusters usually arranged in spikes* cymes or 
nanicks. Perianth simple, segments 4-6, rarely 2 or 3. Stamens as many as and 
opposite the perianth- segments. Ovary superior, 1-cehed, ovule 1. S^yte simple or none. 
Fruit an abhene usually invested by the dry or fleshy pericarp* \ ■ 

LaXXII. — H oraces. Trees or shrubky with milky tatex* Leaves alternate, rarefy 
(s^me figs) opposite, simple (rarely deeply cut), stipulate. Flotr^rs small, capitate, epici- 
form or crowded on the outside or inside of fleshy receptacles; feinales rarely (£tre51*«) 
solitary or 2-4 together. Penanth simple, segments 3-6. Stamens as many as and 
opposite the perianth-segments* Pvaiy 1 superior, Leejled, ovule 1. Styles 1-2, simple or 
bifid, Jfrnit composed of confluent (single in Ftrs&ltw) perianths and often enlarged 
receptacles. 
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LXXXUI* ; Trees* Leaves alternate, pinnate, exsnpuiate Flowerc 

sumll, monoecious. Male feme rs in datkms* Female flowers in few- or many-flowered 
spikes- Perianth adnate to the ovary. Ovary inferior, Lcelled, of 2 carpels, ovule 1, 
Pruit a drupe or nut* 

LXXXTV.— Myrieaceae. Small evergreen tress* Leaves alternate, entire, dotted with 
re;in beneath, exstipulatc. Flowers minute, unisexual, in cjlindric br&cteate spikes. 
Penanth 0* Stamens 3-6, Ovary Lcelled, of 2 carpels, ovule 1,* Fruit a drupe* 

IDCXXV* — Bfttafaflea* Deciduous trees* Leaves alternate, simple, stipulate, Flowers 
monoecious* Male flowers in catkins. Female flowers in email catkins or spikes- Carpels 
2. Ovary subibferi'or, 2-3-celIed after fertilisation, ovules 1-2 in each cell. Styles 2. 
Fruit a nut often winged or enclosed in the enlarged bracts, 

LiXXVX — Fagactae; Evergreen trees. Leaves alternate, simple, stipulate* Flowers 
monoecious, Male flowers in catkins* Female flowers 1-3 together, surrounded by an 
involucre of bracts* Carpels usually 3-4, rarely 6. Ovary sub inferior, 2-3-eelled after 
fertilisation, ovules 1-9 in each call. Styles 3-4. Fruit of 1 or more nuts surrounded by 
the enlarged involucral bracts* 

LXXXVIL — Salicaeeae. Deciduous trees or shrubs. Leaves alternate, simple* Flowers 
unisexual, In ca'kins, each flower in the axil of a bract, perianth 0, disk of 1 or more 
glands or cup- shaped. Stamens 2 or more, usually free* Ovary 1-celled, placentae 2-4, 
parietal* Fruit a capsule. Seed cottony. 

II. — Monocotyledons* 

LXXXYIH. — Liliana* Shrubs or herbs, often climbing, sometimes armed* Leaves' 
alburn ate or replaced by cladodes, petiole sheathed* Flowers 1- or 2-sexuaL Perianth 
of 6 free segments . Stamens 3* Ovary 3-celled, superior* Fruit a berry* 

LXXXIX. — Falmacea, Shrubs or trees, often spiny, sometimes climbing, stem solid. 
Leaves alternate, pinnate or flabelliform, Flowers small in spikes or panicles* Perianth 
of 6 lobes or segments. Stamens usually 6* Ovary superior, 1-3- celled or of 3 carpels, ^ 
ovules 1-2 in each cell or carpel. Fruit usually a drupe. * 

3£C. — Araceaa. Suffruticose climbers* Leaves alternate, often large, simple, entile 
or lobed, petiole often; winged and sheathing* Flowers small on a fleshy spadix surrounded 
hy a conspicuous spathe* Perianth often 0. Stamens 4-G* Ovary 1-2- or ^celled. Fruit of 
berries, distinct or confluent. 

SOI, — Graminea* Sterna more or less tufted, woody or herbaceous, hollow, jointed* 
Leaves linear, lanceolate or oblong, jointed on to a sheath which U amplexkraul and split 
bo the base. Flowers small in spikelels, each flower in the axil of a bract. Perianth 
much reduced and inconspicuous * Stamens 3 or 6* Ovary 1 -celled, * superior, ovule I. 
Fun* a cwyopsis* 


B. — Gymnospercns* 

XCH — Guefcaeeffl. Shrubs. Leaves reduced to sheaths* Flowera small, unisexual, 
Male flowers in small bracteata spikes, perianth 2-bbed, anthers 2-8. sessile on a column, 
55-ceIIed* Femaile flowera 1*3 together, biacteato, ovule 1 in each flower, enclosed in i 
perianth which becomes fleshy in fruit* 

XClU.— Taxacea. Evergreen trees. Leaves without resin canals, bifarious, linear* 
iUttened, Flowers unisexual, perianth 0. Male flowers in snbgtobcae ax'llary catkins. 
Stamens about 10, peltate* Female flowera reduced to a single ovule, solitary, axillary, 
seated on a thick disk and surrounded by scales. Fruit drupaceous ; seed partially immersed 
in the succulent disk. 4 

xerr*— Knacese, Exergreen trees or shrubs. Leaves with resin canals, acicular 
scate-like or linear and flattened. Flowers unisexual, perianth 0- Male flowers in 
deciduous catkins* Stamens numerous, scale- like* Female flowers in cones consisting of 
numerous scele-like flfct or peltate carpels. Fruit '.a woody cone or tJunipetvs) berrv-like* 
toed not exaerttH, 
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I. — EANTJNCULAOEjE. 

Annual or perennial herbs or rarely shrubs. Leaves radical or 
alternate, rarely opposite. Flowers bisexual or unisexual, regular or 
irregular. Sepals 5 or more, rarely fewer, very rarely persistent, often 
petaloid, imbricate or rarely valvate. Petals 5 or more or 0, rarely 4 or 
3, hypogynous, imbricate, often minute or deformed. Stamens hypo- 
gynous, usually numerous in many rows. Anthers adnate, opening 
laterally or outwards. Carpels numerous, rarely 1, free or rarely 
coherent; stigma simple; ovules numerous or solitary, on the ventral 
suture. Fruit of one-seeded beaked or plumose achenes or many-seeded 
follicles or rarely a capsule or berry. 

CLEMATIS, Linn. 

Climbing shrubs. Leaves opposite, simple or compound, exstipu- 
late, petioles often twining. Flowers solitary or fascicled or' panicled, 
axillary or terminal. Sepals usually 4 ? . petaloid, valvate. Petals 0. 
Stamens many. Carpels numerous, distinct, with 1 pendulous ovule 
in each. Fruit a head of sessile or stalked achenes with long, usually 
feathery styles. 

I,*— Leaves ternaie. Flowers long-pedunded, in axillary 
fascicles. 

A, Flowers white; sepals spreading, 1-2 inches long 1. montane 

B. Flowers greenish-brown or greenish; sepals erect 

with recurved tips, not exceeding 1 inch long. 

1- Two connate green bracts forming a cup just 

below the Sower * ... ... 2, nap&ulensis* 

2. Ho bracts • ... ... ... ... 8. barbellata. 

IL— Leaves bipinnate. Flowers long-pedunded, solitary 

or in axillary fascicles. ... ... 4. orientalis . 

lit, — Leaves tern ate or 1- or 2-p innate, Flowers iti 
panicles. 

A- Sepals spreading from the base. 

1. Flowers 'S — + 6 inch diameter ... ... 5, Goariann t. 

2. Flowers *6 — *8 inch diameter ... ... C. grata, . 

8. Flowers *8 — I inch diameter ... ... 7. ptrfcerufrt. 

1 
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B. Sepsis erect with. recurved tips* 

X . Filaments hairy throughout* 

(a) Leaves glahrescent. 

* Leaflets ft— 1 7. Leaves more or less connate 

at the base ... 8. conmta . 

** Z^eaflets 3* Leaves not connate at the base. 

Leaves lanceolate* Filaments with. long 
spreading hairs which envelop the anthers 9. acuminata. var* 1. 

Leaves ovate* Hairs of filaments not enve- 
loping the anthers ... .♦* ... 9A. acuminata* var* 2. 

fbj Leaves tomento&e* 

Leaves and inflorescence tomentose ... 10* Buchananiana. 

Leaves and inflorescence densely velvety 

tomentose . * * * * * ... 11 * grtf tv iafto rd . 

2* Filaments hairy only in the lower half ... 12. nutans* 

I have omitted C ■ smilacifolia, Wall* of which there are no specimens from this 
area though reported by Messrs. W. J. Lambert and H- G 1 * Champion to occur in Central 
and East Almora. This species is characterised by simple, cordate-ovate, shining leaves 
8—7 inches long* 7- 0-narved at the base, and panicles of brownish flowers 1-1*5 inches 
diameter. 

1* Clematis montana, Buck. — Ham . — A deciduous climber with 
rambling stems attaining 30 feet high and 2 inches diameter- Bark 
pale yellowish-brown , very rough, exfoliating in long soft fibrous strips* 
Leaves mostly fascicled on arrested branches, trifoliolate. Petiole 1*5 — 
3 inches long. Leaflets 1 — 3 inches long, ovate or ovate-lanceolate, 
acuminate, toothed, membranous, glabrescent or rarely hairy, dulh- 
green above, somewhat glossy beneath. Flowers white or tinned pink, 
fragrant, 2-3 inches diameter, on axillary fascicled peduncles usually 
longer than the leaves. Sepals 1-2 inches long, spreading, membranous, 
glabrous or silky outside. Filaments glabrous. Achenes glabrous; 
styles exceeding 1 inch long. 

Occurs throughout the hills between 6,000 and 11,500 feet. Common in oak forests. 
Flowers i April — June. 

2. Clematis napaulensis, DC. Vein. Kanguli, Jai. (These terms 
are used indiscriminately for any species of Clematis). — An evergreen 
climber with spreading steins often forming dense masses and attaining 
40 feet high and ‘75 inch diameter. Bark pale brown, rough, exfoliat- 
ing in loose fibrous strips. Leaves mostly fascicled on arrested branches, 
trifoliolate. Petiole usually 1-2 inches long, sometimes less. Leaflets 
^variable, 1*6 — 5 by '3 — 1*2 inches, entire or more or less deeply 3-Iobed, 
sometimes to the base, very membranous, usually lanceolate or linear- 
lanceolate, acute, glabrous, glossy beneath. Blowers greenish, on axillary 
fascicled slender drooping peduncles 1-2*6 inches long. Sepals *6-*7 
inch long, erect, densely silky-pubescent ontside. Bilaments glabrous, 
pink. Anthers lilac. ■ Peduncles with two connate membranous green 
bracts forming a cup about *25 inch below the flower (*6— *76 inch below 
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the fruit), sometimes enlarged and foliaceous. Achenes hairy; styles 
exceeding 1 inch. 

Occurs throughout the hills between 4,500 and 7,000 feet. Generally scarce and 
usually found growing in shady moiit ravines. Flowers : December- Jaauary. Fruit : April- 
May. 

3. Clematis barbellata, Edgew. — A deciduous climber with stems 
up to 20 feet high and 1 inch diameter. Bark pale hnown, very rough, 
exfoliating in long fibrous strips. Leaves mostly fascicled on arrested 
branches, trifoliolate. Petiole 1*5 — 3 inches long, somewhat enlarged 
at the base and more or less connate on the lengthened shoots. Leaflets 
1*5—4 inches long, ovate or ovate-lanceolate, acuminate, more or less 
coarsely toothed or often incised, membranous, glabrest-ent, dull green 
above, very glossy beneath; nerves depressed above and prominent 
beneath. Flowers greenish-brown, nnscented, 1 3 — 2*2 inches across, 
on axillary fascicled peduncles 1*5 — 3 inches long. Sepals erect with 
recurved tips, '6 — 1 inch long, thick, softly pubescent on both sides, 
pale greenish-yellow tinged purplish-brown inside and with a few 
streaks of the same colour outside, or less frequently almost entirely 
purplish-brown inside and outside. Filaments usually fringed with long 
hair. Achenes hairy on the edges and towards the top, otherwise 

.glabrous. Styles 1*5 — 2 inches long. 

Occurs on the central and main ranges between 7,000 and 12,000 feet. Common in 
Icarshu and silver fir forests on shady aspects. Flowers : May-Jnne* 

4. Clematis orientalls, Linn. — A deciduous climber with stems up 
to 3 feet long and ‘5 inch diameter, only the basal portion persisting. 
Twigs striate, pubescent at first. Bark rough, fibrous. Leaves bipin- 
nate, 3 — 6 inches long. " Leaflets *3 — 1 inch long, lanceolate or ovate- 
' lanceolate, more or less deeply 3-lobed or -partite or less frequently 
'entire, acuminate, base narrowed into the petiolule, membranous, 

. pubescent beneath when young, ultimately glabrous or nearly bo. 
Flowers yellowish-brown, 1-1*5 inches diameter, solitary or 2-8 
together, terminating arrested axillary shoots which usually bear a* few 
reduced leaves at their apex. Peduncles 3—6 inches long. . Sepals 
greenish-yellow finely mottled with pale purplish-brown, ovate-acumi- 
nate, *6 — 1*1 inches long, glabrous without, pubescent within. Fila- 
ments hairy. Achenes hairy. Styles about 1 inch long. 

Oocun on the inner dry ranges bordering Tibet between 10,000 and 10,000 feet. 
It g’ dJs on open boulder-strewn ground, the steins spreading over the ground surface or 
Ctrggiing over bushes of Caragana, etc. Flowers : duly- August. The species described 
ir htr. Kumaonensis, P, BrShl. 

6. Clematis Genriana, Roxb .— A large rambling evergreen climber 
\nth stems up to 50 feet high and 3 inches diameter. Bark pale brown. 
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rough, exfoliating in long thin fibrous strips. Branches furrowed. 
Leaves pinnate, bipinnate or biternate, usually 6 — 10 inches long. 
Leaflets 2-3’fi inches long, ovate oblong or lanceolate, acuminate, 
entire or distantly toothed, base cordate or rounded, thin but firm, 
glabrous or pubescent on the nerves beneath. Blowers white or cream- 
coloured, fragrant, *5-'6 inch diameter, in copious axillary and terminal 
leafy panicles. Sepals spreading ‘2-‘3 inch long, ultimately revolute, 
puberulous, margins tomentose. Filaments glabrous. Achenes hairy. 
Styles 1-1‘5 inches long. 

Occurs . throughout the Bhabar and outer and central .ranges between 1,500 and 
^jOOO feet elevation* Very common in open miscellaneous forest at the base or the hills. 
^Towers ; .iljigueti — October- Fruit : Deeember^Mareh. 

6. , C lem a tis grata, Wall. — A climber with stems up to 10 feet high 
and '5 inch diameter. Bark pale brown, rough, peeling off in thin 
fibrous strips. Leaves pinnate, or .a- few bipinnate or trifoliolate. 
Leaflets usually 5, i'6 — 3 inches long, broadly ovate, . acuminate, base 
funded ,ot cordate, inciso-serrate, more or less deeply 3-lobed or-partite, 
villous on both sides or .glabrate, above., Blowers cream-coloured, 
fragrant, '6 — "8 inch diameter, in large terminal leafy panicles, tlie lower 
branches usually axillary. Sepals spreading, '25 — ‘35 inch long, 
tomentose outside, caducous. Filaments glabrous. Achenes densely 
pubescent. Styles. 1-1’ 5 inches long. 

Occurs throughsut the hills between 8,000 and 8,000 feet elevation. Common, 
especial:? at lower elevations in scrub forest. Flowers August— October. 

7, Clematis pnberula, H. f. and T *. — A climber with slender deeply- 
grooved stem. Young shoots clothed with adpressed hairs. Leaves 
. pinnate. or- biternate. Leaflets ‘5-2. inches long, often very variable on 
the same leaf, . ovate-lanceolate or lanceolate, simple or more or less 
deeply 3-lobed, entire or remotely toothed, base rounded but not cordate, 
thin, with scattered hairs on both surfaces especially beneath. Blowers 
yellow, about *8 — 1 inch diameter, in lax .3 — 9-flowered axillary and 
terminal panicles. Sepals spreading, ‘4-*S inch long, Klky-hairv on both 

, surfaces, margins woolly-tomentose. Filaments glabrous. Achenes silky. 

There ore no sheets from our area belonging to this species at Dehra Dan, but 
there are two sheets in the Herbarium at Kew from the Falconer collection, one of 
which was collected at Ukhimath in North Garhwal at 4,000 feet elevation, the other 
is simply labelled Garhwol. Flowers probably Sepiember-October. 

9. Clematis connata, DC. — A deciduous climber with stems 5 — 10 
feet high and up to 1 inch diameter. Stems deeply ribbed. Bark pale 
yellowish-brown, fibrous. Young shoots striate, glabrous, often purplish 
with a waxy bloom; Leaves pinnate; 6—12 inches long; petioles more 
or less ..connate, the winged portion, not more than ’25 inch broad. 
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Leaflets 3 — 7, distant, 2 — 6 by 1'5 — 4 inches, broadly ovate, cordate, 
acuminate, coarsely serrate, the teeth apiculate, sometimes lobed, 
glabrous or puberulous above, glabrous or hairy on the nerves beneath, 
dull green above, glossy beneath ; nerves deeply impressed above and 
prominent beneath. Flowers greenish-yellow, in few- or many-flowered 
lax axillary panicles 3—9 inches long. Sepals '7-1 inch long, erect 
with recurved tips, thick, pubescent without and tomentose within. 
Filaments hairy. Achenes silky. Styles 1*5-2 inches long. 

Occurs throughout the central and outer ranges between 7,000 and 9,000 feet (in 
tlie Punjab Mr, Parker records m down to 4,000 feet). Fairly common in shady forest 
but seems to bo local, Flowers : August- September, 

9. Clematis acuminata, DC. var. 1. — A slender climber with stems 
up to 5 feet high and *3 inch diameter. Twigs ribbed, glabrescent. 
Leaves trifoliolate, 3 — 6 inches long, the terminal leaflet nearly twice- 
the size of the lateral. Terminal leaflet 2*5-4 by *7-1 '4 inches; all 
lanceolate or ovate-lanceolate, long-acuminate, base 3 — 5-nerved and 
rounded, margin distantly and finely cuspidate-serrate, glabrous above 
except for a few scattered hairs, glabrous beneath except for a few hairs on 
the nerves. Flowers creamy- white, unseented, about '6 inch diameter, 
,in few-flowered lax axillary leafy panicles 1*5 — 4*6 inches long. Sepals 
*5- *6 inch long, erect with recurved 'tips, thick, with dense short pube- 
scence outside, more or less pubescent inside, ribbed. Filaments with' 
long spreading hairs which envelop the anthers. Achenes densely hairy. 

Occurs in the central and outer ranges between 6,000 and 7,000 feet. Probably 
scarce. It is found in shady cool forest and rocky ravines. Flowers: October— January. 
Fruit : April This is subspecies WaUiehii^ H, f. and T. vide. P. Bruhl in volume V of 
the Annals of the Boyal Botanic Garden, Calcutta. 

9A. Clematis acuminata, DC. var. 2.— A climber with stems 4—12 
feet high and up to *3 inch diameter. Twigs ribbed, pubescent. 
Leaves trifoliolate, 6 — 12 inches long. Leaflets variable, usually 2 — 5*5 
by 1 — 3 inches, broadly ovate or ovate-lanceolate, acuminate, base 3 r 7- 
nerved, rounded or subcordate, margin coarsely toothed, sometimes more 
or less deeply 3-lobed, glabrescent above, puberulous beneath. Flowers 
pale greenish-yellow, 1 — 1*5 inches diameter, in few-flowered lax, often 
leafy, axillary panicles 4 — 8 inches long. Sepals *8 — 1*2 inches long, 
erect with recurved tips, thick, with dense short pubescence outside, 
more or less pubescent inside. Filaments with spreading hairs not 
enveloping the anthers. Achenes pubescent. Styles 1-2 inches long. ; 

Has been collected at Naim Tal where ilr is common in hanj and mont forest 
between 6,EOO and 7,000 feet, Flowers: Sqptember-October. Fruit : April. This plant 
is subspecies SikkimensiSt H. f and T. var. Clarkei, O, Zuntze, vide reference under the 
preceding species. These two plants, though treated by past authors as varieties only, 
have very distinctive characters and are, I think, worthy of specific rank. 
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10. Clematis Bnchanamana, DG. — A deciduous climber with stems 
up to 25 feet high and 1*5 inches diameter. Bark pale brown, rough, 
nxfdiafcing in long thin fibrous strips, Twigs ribbed, clothed with soft 
pale tomentum* Leaves pinnate, 6 — 9 inches long; petioles more or 
less connate. Leaflets 3 — 7, 2 — 4'5 inches long, broadly ovate or 
suborbicalar, cordate, acute or shortly acuminate, coarsely serrate, the 
teeth apiculate, sometimes 3-Iobed, pubescent above, tomentose beneath ; 
nerves deeply impressed above, prominent beneath ; base 5- 7-nerved. 
Flowers cream-coloured, heavily scented like orange blossom, in few- or 
many-flowered axillary and terminal pubescent panicles- Sepals 1-1"6 
inches long, erect, rather thick, ribbed, narrowly lanceolate, tomentose 
on both aides, Filaments haiiy. Achenes densely hairy. Styles 2 
inches long. 

Occurs throughout the hills between 3,000 and 8,000 feet. Often very common in 
hedges between, cultivation, also in open banj forest. Flowers : October-November, 

11. Clematis grewiaeflora, DC . — Twigs densely tomentose with 
spreading hairs* Leaves pinnate* Leaflets 3 — 5, 2 — 4 inches long, 
broadly ovate or suborbicnlar, cordate, acute, undivided or more or less 
3« or 5-lobed* serrate, the teeth apiculate, densely tomentose on both 
surfaces, nerves prominent beneath, base 5-nerved, Flowers in axillary* 
panicles shorter than the leaves, the branches of the inflorescence clothed 
with very dense short tomentum* Sepals ‘8-*9 inch long, erect, clothed 
outside with dense short yellow tomentum, tomentose inside. Fila- 
ments hairy. Achenes densely hairy. 

Has been collected in the Fast Almora Division where it occurs according i<j 
Mr* W. J* Lambert between 2,500 and 6,000 feet* Flowers : November- December* 

This species seems to differ principally from C, Buchananiana in its parte bem^ 
more haiiy, and I am doubtful whether it is entitled to be regarded as a separate species. 

12. Clematis nutans* Boyle. — A climber with stems 2 — 6 feet high 
and up to ’4 inch diameter* Twigs ribbed, silky-pubescent. Leaves 
pinnate or bipinnate, 4—9 inches long* Leaflets 1 — 3 inches long, ovate 
or lanceolate, undivided or 3-5-lobed or -partite, irregularly toothed, rarely 
entire, silky when quite young, ultimately becoming finely adpressed-hairy 
on both surfaces* Flowers pale greenish-yellow, about ‘5 inch long, 
drooping, in leafy axillary pubescent panicles 2 — 6 inches long. Sepals 
pale yellow, erect with recurved tips, "7 — "9 inch long, thick, densely 
silky outside, glabrous inside. Filaments hairy only in the lower half 
Achenes silky* Styles /6-^l*5 inches long* 

Occurs along the -'outer range of hills between 2,000 and 5,000 feet. Fairly 
common. The leaves axe pungent to the taste* Flowers: October— December, Fruit* * 
March* 
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XI. — MAGNOLIACE^. 

Trees or shrubs, sometimes climbing, often aromatic. Leaves alter- 
nate, entire or rarely toothed, usually stipulate. Flowers axillary and 
terminal, sometimes unisexual, white yellow or red, often showy and 
fragrant. Sepals and petals similar, hypogynous, very deciduous, 
arranged in whorls of 3. Stamens very numerous or rarely as few as 5, 
hypogynous; filamens free or monadelphous ; anthers, adnate, dehiscing 
longitudinally. Carpels indefinite, free or cohering to an elongated axis 
or in one whorl; styles usually short; ovules 2 or more on the ventral 
suture. Fruit baccate, follicular or of woody dehiscent carpels which are 
sometimes arranged in a cone. 

Trees. Stamens free ... ... ... ... 1. Michelia. 

Climbers. Stamens more or lege connate ... ... 2. Schizandra. 

1. MICHELIA, Linn. 

Tress. Leaves evergreen or deciduous, enveloped in bud in their 
connate, convolute stipules. . Flowers solitary, axillary or terminal. 
Sepals and petals similar, 9 — 15 or more, in 3 or more rows.. Stamens, 
numerous, many-seriate, with fiat filaments; anthers adnate, introrse. 
Carpels in a loose stalked spike; stigma decurrent; ovules 2 or more. 
Fruit a lax or dense spike of coriaceous dorsally dehiscing carpels. 

Leaves ovate-lanceolate tapering to a long acuminate point ... 1. Chantpaaa. 

Leaves oblong, abruptly short-acuminate ... ... 2. Kiscpa. 

1. Michelia Champaca. Linn. Vera. Champa, Hindi.— A 

medium-sized or large evergreen tree attaining 5 feet girth and 80 feet 
high. Bark smooth, pale grey sometimes whitish. Blaze ‘5 inch, 
fibrous towards the interior, pale yellow with orange markings towards- the 
exterior, the whole rapidly turning orange-brown on exposure. Leaves 
5*5 — 11 by 2‘5— 4 inches, ovate-lanceolate tapering to a long acuminate 
point, margin entire bnt sinuate, coriaceous, rather glossy, clothed with 
minute adpressed hairs on both surfaces when young, ultimately glabrous 
or nearly so above, main lateral nerves 10 — 18 pairs, prominent beneath. 
Fetiole '75 — 1*5 inches long, the lower half swollen. Flowers yellow, 
sweet-scented, 2 inches diameter, axillary. .Peduncle stout "15 — *3 inch 
long bearing at the apex two ovate, caducous, silky-pubescent bracts; 
1- — 1*4 inches long which sheathe the flower-buds and leave an annular 
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scar below. Fruiting spike 2 — 4 inches long. Carpels sub sessile, ’5- '6 
inch long, oblong, dark brown with pale specks, woody. Seeds scarlet. 

Planted round idllages and temples throughout tlia area up to 5,000 feet but not 
very common. At Bhataon in tlie Banmagar division it is found grooving in ravines 
in sal forest and is either truly wild or has run wild. Flowers ; June 'July. Fruit : 
Oetober-November. 

2. Mi ch elia Kisopa, Ham. Vern. Oaruri , NO . Kanjira, EA . — 
A medium- sized or large evergreen tree attaining 10 feet girth and 
125 feet high. Twigs with conspicuous pale circular lent ice Is, and 
with slightly raised stipular rings left by the deciduous stipules. Bark 
pale brown, roughish, exfoliating in small thin corky scales. Blaze 
*5-1 inch, soft with short fibre, pale yeljow rapidly turning orange-brown 
on exposure. Leaves 3‘5 — 7 by l‘2o — 2‘5 inches, oblong or ob lanceolate- 
oblong, abruptly short-acuminate, base obtuse or acute, entire, coriaceous, 
densely clothed with minute adpressed pubescence beneath, pubescent 
. above when young but soon becoming glabrous, glassy dark green above, 
paler and glaucescent beneath ; lateral nerves indistinct. Petiole '3^- 1'5 
inches long with two small glands a little above the middle. Flowers 
yellow, not or scarcely scented, 1'5 — 2 inches diameter, axillary. Ped- 
uncle stout, ’3 inch long, bearing at the apex two ovate, caducous, silky- 
pubescent bracts about ‘5 inch long which sheathe the flower buds and 
leave an annular scar below. Fruiting spike 2-3 inches long. Carpels 
sessile, ’3-' 4 inch long, subglobose, dark brown with pale specks, woody. 
Seeds black with a dark red covering. 

Occurs throughout the hills between 5 S 000 and 7 n OGO fact elevation. Sometime* 
common in dense shady ravines in bmj forest, but generally scarce. Flowers : September — 
November* Fruit : October-November* 

2. SCHIZANDRA, Michaux. 

.. Climbing glabrous shrubs. Leaves exstipulate. Flowers unisexual, 
axillary or in the axils of scales near the base of short lateral leafy 
branches. Sepals and petals 9— -12, imbricate in about 3 series. Male 
flowers; stamens 5 — 15 or more, in a spiral series, filaments very short, 
free or subconnate, often fleshy; anthers free or subimmersed in a fleshy 
bead of confluent filaments. Female flowers; ovaries many, densely 
imbricated ; stigma sessile ; ovules 2. Fruit a spike of indehiscent fleshy 
1-seeded carpels, 

DeeidDous. Flowers white. Petiole pinkish ... ... I. granrliflora. 

Evergreen. Flowers pink. Petiole not pink ... ... 2, prepin qua, 

1. Schizandra grandiflora, Hook. {. and. T. Vera. Agdli, NG. 
Ghimgaddi, NG. — A deciduous siniatrorse climber with stems up to 
40 feet high and .2 inches diameter. Twigs smooth, reddish-brown with 
conspicuous pale raised lenticels. Bark rough dark brown. Blaze- 
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’3-'4 inch, pink, soft, fibrous. Leaves 3'5 — 7 by 1'5 — 3‘5 inches, 
elliptic-ovate to oblong-lanceolate, acuminate, entire or with small 
distant glandular teeth, rather' soft and fleshy, somewhat glossy above 
when mature, glabrous. Petiole ‘5 — 1*5 inches long, pinkish, fleshy, 
deeply grooved above. Flowers 1— 1'8 inches diameter, waxy-white, 
the outermost whorl often tinged pink or green, dioecious, fragrant, on 
drooping axillary peduncles *5 — P5 inches long. Fruit a drooping spike- 
5 — 12 inches long with numerous carpels attached to the swollen axis. 
Carpels sessile, '2 — ‘4 inch long, ovoid, red, containing 1 or 2 brown 
seeds embedded in a juicy pulp. 

Occurs throughout the hills between fi,000 and 10,000 feet. Common in banj, telunj, 
k&T&hu t and silver Sr forests. Flowers : May-June* Fruit : September — November. 

% Schizandra prqpinqna* Hook /. and T. Yern. Agfili, NG . — An 
evergreen sinistrorse climber with stems up to 30 feet high and 2 inches 
diameter. Twigs reddish-brown with prominent distant circular pale 
ienticels. Bark very rough and often corky, dark brown. Blaze * 25- *35 
inch, pink, soft, fibrous. Leaves 3'5-7 by 1-2' 25 inches, lanceolate or 
sometimes oblong or elliptic, acuminate, entire or with small distant 
glandular teeth, coriaceous, dark green above, pale and somewhat glaucous 
, beneath, glossy above when young, glabrous. Petiole '3 — '7 ineh long, 
channelled, Flowers '5-1 inch diameter, salmon-pink or greenish tinged 
pink, with a prominent staminal column, all parts of the flower con- 
taining a sticky juice. Stamens connate into a fleshy head, salmon-pink,. 
Flowers usually solitary sometimes two together, axillary. Peduncle 
T5 — '4 inch long. Fruit a drooping spike '5 — 3 inches long with 
numerous carpels attached to the stout axis. Carpels sessile, '3 inch 
diameter', globose, red, containing 1 or 2 tfeniform seeds embedded in a 
juicy pulp* 

Occurs throughout the hills between 4,000 and 6,000 : feet. Fairly common 
banj forest. Flowers : If ay * June. Fruit : October-November. 
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III.— ANOKACE^E. 

Trees or shrubs often climbing and frequently aromatic. Leave's 
alternate, simple, entire, exstipulate. Flowers 2- or 1-sexual. 
Sepals 3 or rarely 2, free or connate. Petals 6, usually thick and fleshy, 
generally biseriate, hypogynous, yalvate or slightly imbricate, the inner 
sometimes absent. Stamens usually many ; filaments short or 0 ; 
anthers adnate; connective produced into an oblong or truncate head. 
Carpels numerous or rarely few. or solitary, distinct or rarely coherent ; 
styles short or 0 ; ovules one or more. Fruit of 1 or more, sessile or 
stalked, 1- or many-seeded, usually indebiscent carpels or rarely of 
several coherent carpels. 

MILIUSA, Leschen. 

Trees or shrubs. Flowers 1-2-sexual, green or red, axillary or 
extra-axillary, solitary fascicled or cymose. Sepals. 3, small, valvate. 
Petals 6, valvate, in 2 series; outer smaller, like the. sepals; inner coher- 
ing when young by the margins, at length free. Torus elongated* 
cylindric. Stamens definite or indefinite ; anthers subdidymous. Ovaries 
indefinite; ovules usually 1-2. Fruit a ring of globose or oblong 1- 
many-seeded carpels. 

MUinsa velntina, Hook /. and T. Vern. Bom-sal, E. — A small 
deciduous tree att aining 3 feet girth and 35 feet high. Twigs tomen- 
tose. Bark dark brown or blackish, rather rough, more or less deeply 
furrowed. Blaze '6 — 1‘2 inches, crisp with short coarse fibre, purplish- 
brown speckled or banded with pale yellowish-brown, juice turning blue 
on the blade of a knife. Leaves variable, 3 — 12 by 2 — 6 inches, ovate or 
ovate-oblong, acute or. acuminate, softly tomentose on both sides, base 
rounded or slightly cordate. Petiole *1 — ’25 inch long. Flowers yellowish 
green, "7— 1'4 inches diameter, in few-flowered leaf -opposed cymes. 
Pedicels 2 — £ inches long, drooping, villous. SepalB ‘15 inch long, 
ovate, densely brown-tomentose outside. Outer petals similar to the 
sepals, the 3 inner "5 — ‘9 inch long, ovate, thick, silky-pubescent outside. 
Stamens numerous. Filaments short. Fruit of a number of black, 
ellipsoid, stipitate carpels, '6 — '75 inch long. Stipe '3 inch long, woody. 

Occurs throughout the eubhiniakyan trait and in the outer hills up to 3*000 
feet. Very common in gal and miscellaneous forest in the Bhabar. Flowers': Aprils 
June, with the young leaves, Fruit: June*Ju3y. 
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IV . — MENIS PERM ACE^E . 

Climbing or twining shrubs or occasionally herbs, or very rarely 
erect shrubs or small trees- Leaves alternate, simple or rarely com- 
pound, entire or lobed, often peltate, exstipulate. Flowers dioecious or 
polygamous, small. Sepals 6 in 2 whorls, or 9 — 12 in 3 — 4 whorls, 
rarely fewer than 6. Petals usually 6 in 2 whorls. Male flowers : 

stamens usually of the same number as and opposite to 

the - ' petals; filaments free or connate. Female flowers: staminodes 6 
or 0; ovaries 3 or sometimes 1, rarely 6 — 12; ovules generally solitary. 
Bipe carpels drupaceous, with the style-scar aub terminal, or (by eccen- 
tric growth) near the base. 

I. — Leaves not peltate. 

L Leaf-base not ox. slightly cordate. Main 

basal nerves 3 'or 5 ... ... 1. Cocculus. 

2. Leaf -base deeply cordate, ilain basal nerves 

5—9 ... ... v 2. TiTtOSpOTtS. 

XI.— Leaves, peltate. 

1. Whole plant glabrous — ... 3. Stephanie . .. 

2. ^< Tomentose r **.- ... 4. Cissampelos. 

1. "COCCULUS, DC. 

Climbing or straggling or erect shrubs, or even trees, Flowers 
panicled or rarely fascicled in the axils of the leaves. Sepals 6 in 2 
series, the outer smaller. Petals 6, smaller than the sepals, usually 
auricled at the base. Male flowers; stamens embraced by the petals; 
anthers bursting transversely. Female flowers ; staminodes 6 or 0 ; ovaries 
3 — 6 ; styles usually cylindric. Drupes compressed ; endocarp horseshoe- 
shaped,’ dornlly keeled and'tubercled, sides concave but not reduced to a 
thin flat septum. 

A shrub or small tree ... ... ... 1. laurijolius. 

A slender climber ... ... ... 2* viUoms. 

1. Cocculus iaurifolius, DC. Vern. TilphaTa> Gen. — A large 
.evergreen shrub or small tree, attaining 4 feet girth and 20 feet high. 
Twigs smooth, green, glabrous except in the leaf axils: * Bark slightly 
rough mainly owing to the presence of numerous small raised circular 
lenticels, pale brown. Blaze *1 — '3 inch, white. Leaves 3 — 6 by 1 — 1 ; 75 
inches, lanceolate or elliptic-lanceolate, entire, glabfous, glossy dark 
green above-, pale and glossy beneath, with 3 strong basal nerves 
-distinctly pale above. Petiole ‘2 — *5 inch long, flattened on the upper 
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surface. Flowers minute, yellowish, in pedunculate capitate cymes 
’2 — '3 inch long, solitary and axillary, or arranged in axillary panicles up 
to 2 inches long. Drupe '2— *25 inch diameter, globose, shining, black 
and juicy, containing a single seed. 

Occum throughout our area between 1 ,000 sud 6 *000 feet . Common bordering 
streams and in shady open ravines in the hills. Flowers : April -May. Fruit : 
October — January, 

2, Coccnlus villosus, DC. 3yn. C. kirsuiu$ f Diels. — A slender 
climber . Twigs densely grey-tomentose . Leaves variable in size up to 
3 by 2 inches, ovate or ovate-oblong, obtuse or retuse, apiculate, base 
rounded or slightly cordate, softly tomento&e on both sides but ulti- 
mately glabrescent, entire or rarely lobed or toothed- Petiole ‘1 — ‘5 
inch long. Mowers minute; male in axillary shorf-peduncled small 
capitate cymes ; female in axillary clusters of 1 — 3- Inflorescence vil- 
lous. Drupe '% inch diameter, dark purple. 

There is a single specimen in the Debra Dun herbarium from this area. It is 
labelled c * near Hawalbagh, Kumaun.” It is likely to occur in the Bhabar tract and 
enter hill ranges between l t O0D and 3,000 feet. Flowers": February 'March. 

2. TINOSPOKA, Mien. 

Climbing shrubs. Mowers in racemes or rarely panicles, axillary 
or terminal or from the old wood. Sepals 6, in two series, the inner 
larger. Petals 6, smaller. Male flowers: stamens 6, free; anthers" 
bursting longitudinally. Female flowers : s tarn inodes 6, clavate ; 
ovaries 3; stigmas forked. Drupes ventr&Ily flat, doreally convex, round 
or oval; endocarp rugose or tubercled, doreally keeled, ventrally concave. 

tinospora malabarica, Miers , Verm -Gflefc, NG. Gurek i DA. 
Gurja } R.— A deciduous climber with rambling or dextrorse stems up to 
2*5 inches diameter and 70 feet high, often producing very long slender 
tough and unbranched aerial roots which hang down from the branches. 
Bark pale brown often yellowish, smooth, peeling off in thin papery 
pieces, a bright green layer beneath the thin outer bark, with large 
scattered wart-like lenticels. Young shoots green with pale pubescence. 
Leaves 3 — 8 by 3 — 7 inches, orbicular or broadly ovate* acute or acumi- 
nate, rarely retuse, entire, base deeply cordate, rather thick, dull dark 
green above, clothed on both surfaces with pale short and 
soft pubescence, venation prominent beneath, base pahnately 5—7- 
nerved. Petiole 3^—9 indies long, pubescent, terete, swollen towards 
the base. Flowers dioecious, greenish-yellow, *2 — inch diameter, 
with a rather disagreeable smell, arranged in glabrous or pubernlons 
simple racemes *5 - — i inches long, the female somewhat longer than the 
male. B&cemes 1-^5 together in clusters on the leafless stems. 
Pedicels 15 3 inch long, usually solitary in the female, in fascicles of 
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1 — 4 in the male. Outer sepals concave ; inner flat. Petals spathulate, 
less than '1 inch long. Drupes 1 — 3, ellipsoid, '3 — '4 inch long, first 
yellow then red; endoearp with a prominent dorsal keel and irregular 
wart-like tubercles, surrounded by a sticky mucilage. 

The species here described has usually been referred to T. eordifolia. Miers, which 
however- differs in having smaller glabrous leaves, concave inner sepals and a smooth 
endoearp, except for the raised dorsal ridge. T. malabariea is common throughout the 
area up to 3,500 feet. Flowers : March-April. Fruit ; May while still leafless. 

3. STEPHANIA, Lour. 

Climbing shrubs. Leaves often peltate. Heads of flowers in axil- 
lary Btalked umbels or, rarely, solitary or cymose. Male flowers : sepals 
6 — 10, free, ovate or obovate; petals 3 — 5, obovate, fleshy; anthers 6, 
on the rim of the flattened top of the staminal column, bursting trans- 
versely. Female flowers : sepals 3 — 5 ; petals as in the male ; stamino- 
des 0: ovary 1; style 3 — 6-partite. Drupe glabrous; endoearp com- 
pressed, horseshoe-shaped, dorsally tubeicled, sides concave, perforated. 

I. — Flowers greenish-yel low , Leaves orbicular . „ 1. g labra. 

II. — Flowers purplish. Loaves triangular^ 

1. Leaves orbicular-deltoid, obtuse 2. gratiltnU l 

2. Leaves triangular-ovate, acuminate 3, eUgans. 

1. Stephania glabra, Miers. Vera. Gindaru, NG. — A glabrous 
dextrorSfe climber with spreading stems usually 5 — 10 feet high but 
attaining 20 feet. Annual shoots smooth, green, terete with a glaucous 
bloom, attaining "3 inch diameter. Persistent portion of stem nil or up 
to 10 feet long and 1‘5 inches diameter. Bark rough, pale brown. 
Leaves 3*3 — 9 by 3 — 8 inches, broadly ovate or orbicular, thin, margin 
often sinuate, pale and glaucous beneath, peltate with 9 — 13 main 
nerves radiating from the base. Petiole 3 — 7 inches long. Flowers 
greenish-yellow, *1 inch diameter, in simple or compound axillary long- 
peduncled umbels. Peduncles '5 — 2*5 inches long, solitary or rarely two 
together. Drupe rounded, laterally compressed, *2— *25 inch diameter, 
glabrous, first green, then yellow and finally bright shining rad. En- 
docarp with 15 — 21 transverse ridges. 

Occurs throughout the hills between 3,000 ’ and 6,000 feet. The stem arises from 
a large underground rounded tuber up to 9 inches across. Flowers : June— August. 
Fruit : October— December. 

2. Stephania gracilenta, Miers . — A glabrous dextrorse climber with 
slender annual stems 2 — 3 feet high, the basal portion of which is often 
creeping and perennial, but more herbaceous than woody. Leaves 2—3*5 
inches long and broad, orbicular-deltoid, obtuse, thin, entire, pale 
beneath, peltate with 8 — 9 main nerves radiating from the base. Petiole 
1*5 — 5 inches long. Flowers pale pinkish-purple, *1 inch diameter, in 
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axillary lony-pedunded solitary umbels. Peduncle filiform, '» — 1‘5 inches 
long. Drupe '3 — *35 inch diameter, globose, glabrous, juicy and red 
when ripe. Endoearp with 5 — 10 transverse ridges. 

Occurs is the kilh between 6,001) and 8,000 feet. It is common at Nairn Tal in 
morn forest. Flowers: July-August. Fruit: September-October. 

3. Stephania elegans, Hook . /. and T . — A glabrous dextrorse 
climber with stems 2 — 10 feet high and attaining '2 inch diameter, 
scarcely woody. Twigs smooth, green, terete. Leaves 2 — 4'o by 
l'o — 2' 5 inches, triangular-ovate, acuminate, entire, thin, pale beneath, 
peltate with 7 — 9 main nerves radiating from the base. Petiole '7 — 2 
inches long. Mowers purplish-red, '1 inch diameter, in axillary long- 
pedimcled solitary umbels. Peduncle slender 1 — 2'5 inches long. 
"Drupe ‘3— '35 inch diameter, pink or red when ripe, juicy. Endoearp 
1 ’ with 5—10 transverse ridges. 

Occurs on. the central and inner ranges between 3*500 and G,0C0 feet. Fairly 
* common in shady moist rarines in forest. Flowers ; August- September. Fruit : 
ls T £wemb er- December * 

4. CISSAMPELGS, Linn . 

Subereet or twining shrubs* Leaves often peltate* Male flowers : 
-cymose ; sepals 4, rarely 5 or 6 ; petals 4, connate, forming a 4-lobed cup ; 
anthers 4 3 connate round the flattened top of the stamina! column, burst- 
ing horizontally. Female flowers: racemed, crowded in the , axils of* 
leafy bracts; sepals 2 (or sepal and petal 1 each), adnate to the bracts; 
staminodes 0; ovary 1; style short, 3-fid or 3-toothed* Drupe ovoid; 
endoearp horseshoe-shaped 3 compressed, dorsally tubercled, sides exca- 
vated. 

Cissampelos Parelra, Linn * Vem. Pateri, NG-* — A deciduous 

dextrorse climber up to 15 feet high, but usually much less* Annual 
shoots up to ;2 inch diameter, wiry, green, softly pubescent or tomen- 
tbse. Perennial woody portion nil or up to 5 feet long and '75 inch 
diameter* Bark fairly smooth, pale brown* Leaves 1 — 4 inches diame- 
ter, orbicular deltoid t or broadly ovate, base cordate or truncate, usually 
obtuse, mucronate, pubescent or tomentose on both sides but ultimately 
glabrous, usually peltate with 5 — 7 main basal nerves. Petiole 1 — 3*5 
inches long, pubescent. Flowers minute, greenish-yellow. Male 
flowers in pedunculate branched cymes clustered in the leaf-axils or on 
long axillary shoots with small leaves and small axillary cymes. Female 
flowers clustered in the axils of orbicular bracts arranged in long axil- 
lary dense racemes* Drupe '2 inch diameter, globose, compressed, 
hairy, orange-red* Endoearp with transverse ridges* 

Occurs throughout the area up to 6,000 feet* Very common in scrub forest, and 
% hedges Flowers;: June- July* Fruit: October-Hovember * 
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V. — BERBERIDACEiE. , 

Glabrous herbs or shrubs, sometimes climbing. Leaves simple or 
compound, rarely stipulate. Flowers hermaphrodite or rarely diclinous, 
regular, axillary, solitary or in simple or compound racemes, usually 
yellow or white. Sepals often petaloid, 3 — 9, in 1 — 3 whorls. Petals 
equal in number to the sepals or twice as many, and, like them, cadu- 
cous. Stamens 4 — 8, usually 6, opposite to the petals; filaments free or 
connate; anthers bursting by two apical valves or longitudinally. 
Carpels 1 — 3, rarely more, distinct; stigma usually peltate. Fruit of 
1 — 3 berries or capsules, usually indehiscent. 

X, — Erect shrubs. 

1 . Leaves simple ... ... . . . 1 . Berb&ris . 

2. Leaves pinnate ... ... ... 2. Mahonia . 

n. — Climbers ... ... ... ... BolboelUa* 


1. BBKBEBIS, Linn. (The Barberries .) 


Erect shrubs with yellow wood. Heaves simple, alternate or fascic- 
led in the axils of 3 — 5-partite or rarely simple spines, entire or more 
often spiny-toothed. Flowers small, yellow, solitary, fascicled, or in 
bracteate simple or compound racemes. Sepals 6, petaloid, imbricate in 
two whorls. Petals 6, imbricate in two whorls, usually with 2 glands 
inside at the base. Stamens 6, free, dehiscing by ascending valves. 
Carpel 1. Fruit a berry, blue or red. 

A. Eipe fruit red. 

Koehne&fta* 

petiol&ris. 

Zabeliana, 
affinis. 

umbelUta. 

Lamberti, 
kumaonensis* 

arfotata. 


1. Inflorescence a panicle ... ... I. 

$ Inflorescence a simple raceme. 

(a) Leaves usually toothed, dull green beneath. 

(i) Lower pedicels ’3—1 inch long ... 2. 

(ii) Lower pedicels ’1— '2 inch long ... 3. 

(&) Leaves usually quite entire glossy beneath L 

3. Inflorescence subcorymbose or subumbellate 

(i) Leaves '2 — '9 inch broad ... ... 5. 

£ii) Leaves — ’25 inch broad 6, 

4. Flowers solitary ... ... ... 7. 

B. Eipe fruit blue-black. 

I. Inflorescence a simple raceme. 

(a) Leaves glossy green not glaucous beneath 6. 


(&) Leaves pale glaucous beneath. 

(i) Leaves '6 — l‘ff inches broad. Secondary 

nerves prominent above , ... 9. 

(ii) Leaves '3 — *7 inch broad. Secondary 

nerves not prominent above ... 10. 

2, Inflorescence eubumbellate ... ..,11- 

fh Inflorescence paniculate ... ...*12. 

4, Flowers solitary, or f sodded 2 — 3 together... 13. 

2 


asiatica. 

Lycium . 
pseudumbellata. 
Ohitria . 
Qsma&tonii. 
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1. Berfoem Koehneana, C.K. Schn.— An erect shrab 4—6 feet 

high. Twigs reddish, glabrous. Spines 1 — 3 -branched. Leaves 

■7 j-y by -3 — '6 inch, obovate-oblong or ob lanceolate, tip rounded and 

mucronate, base gradually narrowed, entire or with a few small spinous 
teeth, pale beneath and papillose. Petiole 0 — ‘1 inch long. Infiores- 
cence a 1 ax-branched panicle, usually pedunculate, 2 — 4 inches long. 
Peduncle and branches slender. Pedicels 'IS — '4 inch long, slender. 
Bracts T inch long. Bruit '3— '4 inch long, ovoid, red, with no style. 

Occurs around Budhi, Byaus in the Kali whey,. East Almora, between 3,000 and 
9*500 feet, Flowers : July-August 

2 . Herberts petiolaris, Wall Syn. Berberis vulgaris , Linn., 

var 1. mlgaris proper. pachyacantha , Koehne. Tern. 

C\kuntma y Chothra 1 Kingora and Kilmom . {These names are used in 
Garhwal for any species of Berberis ).— A large deciduous shrub up to 20 
feet high and stems up to 6 inches diameter. Bark rough, pale grey 
or brown. Blaze bright yellow. Twigs glabrous, reddish-brown. 
Spines usually simple on the twigs, often 3-brandied lower down. 
Leaves 1*5 — 5 by *7 — 1*5 inches, obovate or oblong-lanceolate, thin, 
membranous, closely but rather irregularly toothed or entire, rather 
abruptly narrowed towards the base which then grndually tapers to a 
long point, dull green above and below, not glaucous beneath. Petiole' 
variable, but sometimes distinct, up to 1*5 inches. Inflorescence a 
simple, lax, glabrous, pendulous raceme 1 — 2‘ 5 inches long. Lower 
pedicels '3 — 1 inch long. . Bruit ' 3 — '4 inch long, oblong, red ; style very 
short. 

Occurs on the slopes of the main Himalayan range between 8, E00 and 11,500 feet. 
Appears to be local and rather scarce. It is found in karshu tmd silver fir forest. My 
specimens numbers 626, 627 and 661 are taken as belonging to this species. Flowers * 
May-June. Fruit ; Ocfober-November, 

3. Berberis Zabeliana, C. K. Schn .— A deciduous shrab 4—8 feet 
high with stems up to 1 inch diameter. Twigs glabrous. Spines 0 or 
1— 3-branched, usually 3-brancbed. Leaves 1 — 3’5 by ' 3 — T 5 inches, 
obovate or oblong-lanceolate, finely cuspidate-serrate , rather abruptly 
narrowed towards the base which then gradually tapers to a point, reti- 
culate, dull green above, pale and scarcely glaucous beneath. Petiole 
variable but sometimes distinct up to '75 inch. Inflorescence a simple 
glabrous- stiff raceme '5—2 inches long. Lower pedicels * 1— *2 inch 
long. Bruit '4r— *5 inch long, oblong, red; style very short. 

__ Has been collected above Dhaapor in Central Qarhwa! where it is found between 
9 *000 ana 9 ,500 feet in kars hu forest . Probably scarce. My specimen number 1094 is 
taken as belonging to this species. Flowers : May. Fruit : Octoher-November, 

i* Herberts affiuis* Don . Syn. B> coriaria t Hoyle,— A deciduous 
shrub 4—10 feet high with stems up to 1*5 inches diameter. Twigs pule 
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straw- coloured, glabrous, Spines 0 or 1 — 3-branch ed, strong. Leaves 
1 — 2'5 by '35 — J 7 inch, oblanceolate, usually with an apicukte apex, 
base gradually narrowed, entire or rarely with a few cuspidate teeth, 
glabrous, with strong reticulate nerves, unglossed green above, glossy 
and not glaucous beneath* Petiole 0 — T 1 inch long* Inflorescence a 
simple raceme 1—2 inches long, the lower branches rarely producing 2 
or 3 flowers in vigorous specimens. Pedicels stout, '15 — '3 inch long* 
Fruit t 4 — '5 inch long, oblong, red; style short* 

Occurs along the main Himalayas range between 9,000 and 11,000 feet* Fairly 
common in open karshu forest on warm aspects* Flowers : May-Jime. Fruit : Novem- 
ber. 


S. Berberis umbellate, Wall, including Berberis Jaesclikeam, C.K. 
Sch. Syn. B. Garhwalensis, 0. K. Sch. — A small deciduous shrub 
usually 3 — 4 feet high but attaining 8 feet with stems up to 1 inch dia- 
meter. Twigs and young shoots often reddish, glabrous. Leaves vari- 
able ‘5 — 2 by '2 — ‘9 inch, obovate oblanceolate or spathulate, entire or 
spinous-serrate, glabrous, dull green above, dull pale and glaucous 
beneath. Petiole 0 — '2 inch long. Inflorescence subcorymbose, few- 
flowered, 1 — 1'5 inches long. Peduncle 0 — 1 inch long. Pedicels 
. "3 — - 7 inch long. Fruit oblong, '4 — ‘6 inch long, bright red, with no 
style. • 

Occurs on the main Himalayan range and interior diy ranges from 9,000 to 12,000 
feet. It is a common gregarious shrub forming patches in openings in karshu or blue 
pine forest or scattered over bare southern aspects above forest level* At high elevations 
it is reduced in all its parts* and these forms correspond with B. JueschkeaTia^ C. K, Sch. 
The leaves turn bright orange and scarlet before falling. Flowers: May-7tme, Fruit: 
October-November. 

6. Berberis Lamberti, Parker. — A dwarf shrub with erect stems 
2 — 2*5 feet high. Twigs pale yellowish, glabrous. Spines 1 — 3-bran- 
ched, slender, shorter than the leaves. Leaves "6 — 1 by '15 — '25 inch, 
linear-lanceolate, entire, tip terminating in a sharp spine, margin 
involute, base gradually narrowed, sessile, undersurface pale and 
glaucous not papillose, the nerves plainly visible. Inflorescence long 
peduncled, subumbellate or in very short racemes. Peduncle '5 — 1'5 
inches long, slender. Pedicels '2 — '5 inch long. Fruit '4 inch long, 
ovoid, red, with no style. 

Ha* been found in' the East Almora Division &t Hnmdhura and Ratapani in Johar 
by Hr. W. Lambert after whom the plant was named.: It was seen between 8 ,500 
and 9,500 feet* Fruit : October. 

7. Berberis kumaonensis, C. K. Schn.~& subdecidaous dwarf 
shrub with stiff erect stems 6~9 inches high and up to '25 inch 
diameter. Twigs glabrous. Spines 2- or 3-branched, usually exceed- 
ing idle leaves, Leaves *3 — ‘75 by '2 — '4 inch, oblanceolate obovate or 
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orbicular j with 2 — 6 sharp spinous teeth or rarely entire, veins pro- 
minent , glabrous, sessile. Flowers solitary. Peduncle "3 5 inch 

long. Fruit ’3 — *4 inch long, ovoid, red, with no style. 

Qcctus od the slopes of the main Himalayan range between 9*000 and 13,000 feet 
elevation. It is found on exposed open grassy or rocky slopes usually on south aspects 
and it tends to form small dense gregarious patches a few feet across. Flowers : June — 
August. 

8. Herberts aristata, DC . Syn. B * aristata , var. fioribmda, 
F.B.L — A large deciduous shrub usually 6 — 12 feet high but attaining 
15 feet with stem 8 inches diameter. Twigs whitish or pale yellowish- 
brown* Bark pale brown, closely and rather deeply furrowed, rough. 
Blaze '2 — ’3 inch, bright yellow with coarse reticulate fibre* .Leaves 
l'5-4 by '6-r3 inches, obovate or elliptic, entire or spinous-toothed, base 
gradually narrowed, with prominent reticulate nerves, glossy dark 
green above, glossy pale green but not glaucous beneath. Petiole 0 or 
distinct up to *15 inch. Inflorescence a simple drooping raceme 1—3 
inches long, dense-flowered* Pedicels stout '15— *25 inch long. Fruit 
‘3 — ‘4 inch long, ovoid, blue-black with a thick pale bloom; style 
distinct* 

Occurs throughout the hills between 6,000 and 10,500 feet. Common in opening h 
in forest on warm aspects, frequently in secondary growth. It often forms grogprioin 
patches, Flowers : April— June. Fruit : September — November. 

9. Herberts aslatica, Roxb , Vern. Kihnoru , RK and SA. — An 
evergreen shrub 4 — 6 feet high and stem up to 4 inches diameter. Bark 
rough, furrowed and somewhat corky* Twigs glabrous ' or shortly 
pubescent, pale yellowish* Leaves 1 — 2*6 by *6 — 1‘ 5 inches, oblong, 
elliptic or broadly obovate, usually with large distant spinous teeth, 
sometimes entire, very coriaceous, dark green with very prominent 
primary and secondary pale reticulate venation above, glaucous beneath. 
Petiole 0 or distinct up to *4 inch. Inflorescence a simple raceme up 
to 1*2 inches long, often with a few long-stalked flowers at the base. 
Pedicels ‘15— 1 ‘4 inch long, slender, often glaucous. Fruit ‘3 — '4 inch 
long, ovoid, blue-black with glaucous bloom; style distinct. 

Occrrrs thTDiighcmi the hills between 2,000 and 8,500 feet. Common in open 
forests of baw,j or chit, and often abundant and gregarious on waste ] an da near cultivation. 
Flowers : hrarcli*April. Fruit : May-Jime. % 

10. Berberis Lycium, Royle . — An evergreen shrub usually 4 — 6 
feet high, but attaining 12 feet high and 4 inches diameter, Twigs pale 
yellowish, glabrous or minutely pubescent. Bark rough and rather 
deeply furrowed. Blaze ‘2 inch, bright yellow with coarse reticulate 
fibre. Leaves 1 — 3 by '3 — '7 inch, lanceolate or narrowly obovate- 
oblong, coriaceous, entire or with a few large spinous teeth, dull green 
above, pale and glaucous beneath, secondary nerves not prominent an 
the upper surface. Petiole 0 or distinct up to ‘1 inch. Inflorescence 
a simple raceme ‘5—1:5 inches long, often with a few long-stalked 
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flowers at the base. Pedicels slender, green, ‘2 — ’0 inch long, Fruit 
ovoid, '3 inch long, blue; style distinct. 

Occurs in GarhwaJ and aJsc in the Baaikhei Division, but has not bean found in 
the other divisions. In Garhwal it is a fairly common shrub on waste ground and in 
secondary scrub near cultivation. It is found between 2,500 and 3,500 feet. Flowers : 
March — May. 

11- Herberts pseudurabellata, Parker.— A deciduous shrub &— 12 
feet high with stems up to 2 inches diameter. Twigs glabrous, some- 
times glaucous and often deep reddish-brown. Leaves '6 — l'S by 
‘35 — *.6 inch, obovate or spathulate, entire or rarely spinous-serrate, 
base gradually narrowed, apex rounded and sometimes mucronate, 
glabrous, membranous, dull green above, pale dull glaucous green 
beneath. Petiole sometimes distinct up to '4 inch* Inflorescence sub- 
umbellate, 3 — 7-flowered. Peduncle up to “5 inch long. Pedicels 
slender '2 — '6 inch long. Fruit ’3 inch long, ovoid, blue-black with 
glaucous bloom ; style 0. 

Occurs on the diy interior ranges of North Garhwal in the vicinity of L&ung and 
Malari. It is found ■an blue pine forest as well as m open dry scrub. Flowers ; May- 
June. 

12- Herberts Chttrta, Lindl. Syn. 13. aristata, var. 1. aristata 
F.B.I. Vern. Ghetar , BK, — A subdeciduous shrub usually 6 — 10 feet 

•high 'but attaining 15 feet high with stem 6 inches diameter. Bark 
rough arid rather deeply furrowed. Blaze ‘3— "4 inch, bright yellow 
with coarse reticulate fibre. Twigs finely pubescent, often deep 
reddish. Spines 1 — 3 — branched, usually simple. Leaves usually 
1 — 2'5 by ‘4 — '8 inch, oblanceolate or narrowly obovate, entire or with 
distant small spinous teeth, venation rather indistinct, somewhat 
glossy on both surfaces. Petiole 0 or distinct up to ‘2 inch. Flowers 
in drooping panicles up to 4 inches long, usually unbranched in the 
lower half. Peduncle slender, glabrous, red. Branches and pedicels 
red. Fruit oblong, narrowed at both ends, '4 — ’5 inch long, the 'tip 
often turned to one side, blue-black without bloom; style distinct. 

Occurs throughout the hills, between 5,000 and 10,000 feet, A common shrub in 
banj forest, . of ben growing under fairly dense shade. Flowers ; May- June. Fruit : 
September— November. 

13. Beriberis Osmastonii, ■Djtnn . — A dwarf shrub with erect or 
suberect stems 6 — 12 inches high and up to '2 inch diameter. Twigs 
pale yellowish, glabrous. Spines usually 3-branched,' slender, often much 
exceeding the leaves. Leaves '4— 1'2 by ’1— "3 inch, linear or narrowly 
oblanceolate, entire or rarely with one or two spinous teeth in the upper 
half, tip terminating in a sharp spine, margin involute, thickly coriace- 
ous, whitish and densely papillose beneath, no nerves visible on the 
undersurface even when dry. Petiole 0 — "05 inch long. Flowers 
solitary or 2— 3 together, fascicled on the dwarf side shoots. : Peduncle 
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*1 — *5 inch long. Fruit '3— '4 inch long, ovoid, blue-black with glaucous 

bloom ; style distinct. 

Occurs on t-iie slopes of the main Himalayan range between 7,600 and 9,000 leet. 
It is found in. cypress forest and on bare south aspects and open rocky ground, but is 
scarce. It tends to form small gregarious patches. Flowers : April. Fruit : October 
December* 


2. MAHGNIA, Nutt. 

Characters of Berberis but leaves pinnate with opposite leaflets, and 
stamens usually 2-toothed below the anther. 

Mahonia nepalensis, DC . Syn, Berberis nepalensis , Sprang, 
yem. Gurm , NG-. Baldia P KGr. Bankhilmana t EK. — Am evergreen 
shrub 4 — 10 feet high with sparingly-branched erect stems up to 8 
inches diameter. Bark pale brown, rough and corky. Blaze bright 
yellow. Leaves pinnate, 7 — 18 inches long, approximate at the ends of 
the stout twigs. Leaflets usually 7 — 17, l'o — 4 inches long, ovate or 
lanceolate, acuminate, base of lateral pairs very oblique, margin coarsely 
and sharply spinous-toothed, coriaceous, glabrous, shining above, with 
3 — 5 basal nerves prominent beneath. Flowers yellow, '2 — '25 inch long, 
sweet-scented, in dense erect racemes 2 — 5 inches long fascicled at the 
tips of the branches. Pedicels *Go — + 15 inch long. Berries '2 — *4 inch 
long, ovoid, blue-black, glaucous; style distinct, * 

Occurs throughout the central and inner ranges between 6,000 and 8,000 Teet. 
Fairly common in moist shady oak forest. Flowers.: March-April. Fruit : May-June. 

3. HOLBOELLIA, Wall 

Climbing shrubs. Leaves digitate. Flowers monoecious in axillary 
fascicled racemes. Sepals 6, biseriate ; 3 outer valvate. Petals 6 1 
minute. Ovaries 3 ; ovules many. Fruit of 1 1 — 3 many-seeded berries. 

Terminal leaflet 1 — 3 inches broad. Leaflets S— *5 I* latifolia* 

Terminal leaflet *6—1 inch broad. Leaflets 6—9 2. angustifolia* 

1, Hoiboellia latifolia, Wall yem, Ramkepa 9 EK, — A subdeci- 
duous or evergreen rambling climber, often twining dextrorsely, with stem 
up to 3 inches diameter and 40 feet high. Twigs smooth, green, striate, 
sometimes transformed into a tendril at the tip. Bark pale brown, corky 
and deeply furrowed. Blaze *3 — '4 inch, scarcely fibrous, pale yellow 
with or without bands of hard orange-coloured gritty tissue, the whole 
somewhat darkening on exposure. Petiole 1‘5 — 5 inches long, terete, 
base swollen. Leaflets 3 — 5, the terminal 3—7 by 1 — 3 inches, lateral 
smaller; all oblong or elliptic, acute or acuminate, margin entire and 
slightly involute, /coriaceous, glabrous, dark glossy green above, pale 
beneath. Petiolule of terminal leaflet '4 — 2 inches long, of lateral 
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shorter. Flowers '5 — '7 inch diameter * very fragrant, in few-3awere& 
racemes X — 3 inches long arranged in axillary fascicles, often in the axils 
of fallen leaves. Female flowers pale chocolate-brown , male pale 
yellowish-green. Fruit of 1 — 3 divaricate berries. Berry 2 — 3 by 1 — 1'5 
inches, smooth, oblong. Seeds numerous, ’3 — *4 inch long, smooth, 
shining, black with a viscous fluid beneath the outer coat. 

Occurs throughout the central and outer hill ranges between 5,000 and 7,000 feet, 
Fairly common in banj forest, Flowers : April. 

2. Holboellia angustifolia, WalL Syn. Holboellia latifolia i Wall, 
var. angustifolia* Vern. Ghomphala, NG. Gophal , NG.— A sub- 
deciduous or evergreen dextrorse climber 5 — 10 feet high with stems up 
to 1 inch diameter. Bark roughish, but not noticeably corky. Petiole 
2 — 6 inches long. Leaflets o — 9, the terminal one 2‘5 — 4*5 by '6 — 1 
inch, lateral smaller; all linear-lanceolate or linear-oblong, acute, often 
mucronate, margin entire and slightly involute, coriaceous, glabrous. 
Petiohde of terminal leaflet '2 — 1*2 inches long, of lateral shorter. 
Flowers '5 — ‘7 inch diameter, very fragrant, in few-flowered racemes 
1 — 3 inches long arranged in axillary fascicles, often in the axils of 
fallen leaves. Female flowers yellowish-green, male yellowish-green 
faintly tinged purple. Fruit of 1 — 3 divaricate berries. Berry 1—2 
4>y '5 inch; oblong. 

Occurs throughout the central and inner .ranges between 7,000 and 9,500 feet. 
Common in shady forest of Quercus dilatata . Flowers : April. 




VI. — OAPPAEIDAOEJS . 


as 


VI— CAPPARIDACEiE. 

Herbs or shrubs, erect or climbing, rarely trees. Leaves alternate 
or rarely opposite, simple or palrnately 3 — 9-folioIate; leaflets usually 
entire; with or without stipules. Flowers regular or slightly irregular* 
bisexual or rarely dioecious. Sepals generally 4, free or connate* Petals 
usually 4, imbricate, hypogynous or sometimes inserted on the disk. 
Stamens usually 6, sometimes 4 or numerous* Ovary usually stalked, 
1-celled; ovules many. Fruit a- pod-like capsule or a berry or rarely a 
drupe. 

Armed shrubs or climbers with simple leaves ... 1. Cappari» r 

An unarmed tree with trifoliolate leaves •*/ 2. Crataet^, 

1, CAPPARIS, Linn . 

Trees or shrubs, erect, straggling or climbing, unarmed or with 
* stipular thorns. Leaves simple or 0* Flowers white or coloured, often 
showy, ’Sepals 4, free, in two whorls, all imbricate or the outer valvate. 
Petals 4, sessile, imbricate. Stamens long, numerous, inserted on the 
torus at the base of the gynophore* Ovary stalked, 1 — i-celled ; ovules 
many, on 2 — 6 parietal placentae. Fruit fleshy, rarely dehiscing Hy 
valves. Seeds numerous, embedded in pulp. 

Flowers solitary 1. jfjtttosa. 

Flowers umbellate .♦* 2, sepiaria. 

Flowers supra-asillary in a vertical line ... 3. horrid&. 

1* Capparis spinosa, Linn,— A trailing shrub with stems up to 6 
feet long* Young shoots densely white-woolly. Leaves ' 5— F 5 inches 
diameter, orbicular, broadly ovate or obovate, apex retuse or obtusely 
pointed with a spinous mucro, rather thick, clothed when young with a 
dense loose white tomentum on both surfaces. Petiole '1 — '2 inch long* 
Stipules *1 — '2 inch long, spinous, stout, yellow, hooked. Flowers 
F5 — 2 inches diameter, white fading pinkish-purple, fragrant, axillary, 
solitary. Peduncle 1 — 2 inches long, thickened in fruit* Stamens 
longer than the petals, the tips tinged purple. Berry 1—2 inches long, 
obovoid, red inside when ripe* 

Occurs along the AJaMinapda valley in North Oath wal between Chamoli and 
Oujabkoti at about 4,000 feet. The trailing stems hang in festoons ffcom crevices in the 
piedpitoufl rocks. Flowers : M$y — July. The plant here described is var, Uu cophyitit f DO; 
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2. Capparis sepiaria, Linn * — An evergreen climber, often suberect* 
Twigs pubescent. Leaves 1 — 2 inches long, variable, ovate-elliptic or 
elliptic-lanceolate, obtuse, emargmate or acute, glabrous when mature, 
bright green* Petiole T — 2 inch long, pubescent* Stipules '1 inch 
long, spinous, hooked, stout, bases pubescent* Flowers ’3 — '5 inch 
diameter 3 white, in sessile or shortly pedunded umbels. Pedicels *5 — '8 
inch long, filiform* Stamens '2~*3 inch dong. Fruit '2 — ’3 inch 
diameter, globose, smooth, black when ripe* 

This species is reported to occur in the B-a-Eonagsai' Division hut there are no 
specimens from this area at Dehra Dun* It is common in dry places in the adjoining 
plains districts* Flowers t Ifay — August. Fruit : July’ — December* 

3, Capparis homda, Linn. — A climber with rambling diffuse 
branches, the stems attaining 20 feet high and 6 inches diameter* Twigs 
smooth, bright green* Bark fairly smooth, sometimes thinly corky, 
pale brown* Blaze ‘1— "3 inch, scarcely fibrous, white or pale yellowish* 
SToung parts clothed with caducous rusty-brown pubescence* Leaves 
3 — L5 by 1'5 — 2*5 inches, oblong or ovate, with a short mucro, entire, 
ultimately shining dark green above, pale beneath* Petiole *2 — '5 inch 
long* Stipules spinous, booked, '1 — *2 inch long, raised on the old w T ood 
m the top of a woody pyramidal pedestal up to 5 inch high* Flowers 
2—3 inches across the stamens, sweet-scented, 2 — 4 in a vertical line * 
shove the leaf-axils or sometimes solitary* Sepals '3 — *4 inSh long, 
ovate, concave, green* Petals ’6— '9 inch long, ovate, margin undulate, 
the tumid bases of two of them enclosed within one of the sepals, white 
tinged with pink, villous within* Stamens 1 — l'S inches long, white 
fading pink or purple* Peduncles '5 — 1 inch long, stout* Berry 1 — l'S 
inches diameter, subglobose, red when ripe, on a very stout stalk* 

Occurs in the subhirfialgyan tract up to 2,500 feet. Fairly common in miscellaneous 
forest, both dry and moist types. Fk were ! March — April. Fruit: August — September. 

2. CRATAEVA, Linn. 

Small or meflium-sized spreading trees. Leaves digitately trifoliolate . 
■;^®°werB large, polygamous. Sepals 4, adnate to the lobed disk. Petals 
■ . long-clawed, open in bud. Stamens very numerous, inserted at the 
cJfeaise of the gynophore. Ovary on a slender stalk, usually l-celled. 
Ovules many, on 2 parietal placentae. Berry fleshy with a 'hard rough 
rind. Seeds embedded in pulp. 

Crataeva religiosa, Forst. Vern. B&ruci . — A small or medium- 
sized deciduous tree up to 9 feet girth and 50 feet high. Bark dark grey, 
roughish, with a few vertical fissures. Blaze ‘5 — 1 inch, not fibrous, 
pale yellow narrowly banded or mottled with harder orange tissue. 
Petiole 15 — 4 inches long. Leaflets 2—6 by 1‘5: — 2' 5 inches, ovate 
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obovate or lanceolate, acuminate, base attenuate, the lateral oblique, 
entire, glabrous, pale beneath. Petiolules "1 — '3 inch long. Flowers 
zygomor phic , l'o — 2'5 inches across, in many-flowered lax corymbs. 
Sepals '25 — '3 inch long, greenish, inserted with the petals on the 
margin of the disk. Petals 4 rarely y , long-clawed, ovate, 1 — 1'5 inches 
long, nearly white fading yellow. Stamens pale mauve, slightly exceed- 
ing the petals. Disk hemispheric, the margin incurved. Ovary 
glabrous, green, on a gynophore about 1*5 inches long. Pedicels 1 — 2 
inches long. Berry 1 — 2 inches diameter, globose, many-seeded; rind 
woody, smooth. Seeds reniform, imbedded in yellow pulp. 

Occurs in tlie subhimalayan tract up to 3,000 feet. It appears to be rather scarce, 
and is usually found not far from, a watercourse- The conspicuous flowers appear before 
or with the young leaves. Flowers r Aprii^May. Fruit : July — August, 
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VII.— BIXACE.®. 

Trees or shrubs. Leaves alternate ; stipules small or 0. Flowers 
regular, 1 — 9-sexuaI. Sepals 3 — 8, usually 4 — 5, imbricate or rarely 
connate, usually deciduous. Petals 4 — 5 or 0, imbricate or contorted 
in bud, deciduous. Stamens indefinite, usually hypogynous; anthers 
dehiscing by slits or pores. Ovary 1, usually l-cejled; ovules usually 
numerous, on 2 or more parietal placentae. Fruit dry or fleshy. Seeds 
arillate or with a pulpy testa. 

I* — Leaves paimately lobed, Flowers large ... 1. Cochbspermum. 

XX, Leaves undivided. Flowers small. 

L Styles 2 or more. Ovary 9- or more- celled 2, FltwouTtia, 

2. Style 1, Ovary 1- celled ... •*. 3. Xylosma. 

1. COOHLOSPERMUM, Kunth. 

Trees or shrubs with yellow or red Juice. Leaves paimately lobed. 
flowers bisexual. Sepals 5, deciduous. Petals 5, large, contorted in 
bud. Stamens many; anthers opening by a short slit at the top. 
Ovary nearly 3 — 5-celled; ovules numerous, on 3 — 5 parietal placentae. 
Fruit a 3 — 5-valved capsule. Seeds numerous, spirally twisted like a 
smilshell; testa with long woolly hairs. 

Cochlospemmm Gossypinm, DC . — A small deciduous tree. Bark 
pale grey , rough with shallow longitudinal cracks . Blaze ‘5 inch , 
whitish with reddish-brown bands, an orange coloured juice exuding 
from the cambium. Leaves crowded near the ends of the branches, 
paimately 5-lobed, 3 — 8 inches diameter, lobes acuminate, entire, 
glabrous above, more or less white-tomentose beneath. Petiole 4 — 8 
inches long, pubescent when young. Flowers 4 — 5 inches diameter, 
yellow, appearing before the leaves, in terminal subcorymbose panicles. 
Pedicels 2 — 5 inches long, stout, grey-tomentose. Fruit an obovoid 
capsule. 3 — 4 inches long, striate, 5-valved. Seeds '2— -'25 inch long, 
renifcnrm, densely clothed with deciduous brown wool. 

This species has been collected at Laldksmg in. the Lsnsdowne Division. In the 
adjoining Siwatik hills it is found up to 8,000 feet. Flcwers : February — April. Fruit. : 
Jnne*JuTy. 

2. FLACOURTIA, Commers . 

Trees or shrubs,-. often thorny." Leaves toothed or crenate, 3-5- 
nerved at the base* Flowers small, dioecious, rarely 2-sexual. Sepals 
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4 — 5, imbricate. Petals 0. Stamens many; anthers versatile. Styles 
2 — 10, separate, connate or 0 ; ovules usually in pairs on each placenta. 
Fruit indehiscent ; endocarp hard. 

Leaves ovate or snborbicnlar* never acuminate- 
Kucemes usually tomentose ... L Ramonfchi. 

Leaves oblong or ovate, acuminate. Racemes 
glabrous ... ... ... ... 2. Oataphracta * 

In addition to the above F . &epiaria t Rovb., is also according to Duthie foiand 
within our area, but I have not described it separately as its occurrence seems open to 
doubt, and I saw no specimens from our area either at Kew or Debra Dun. It Is a 
very thorny small bush with straight shaip thorns up to S inches long which sometimes 
bear leaves and flowers. Leaves usually less than 1 inch long, obovate or orbicular 
with flowers usually solitary or in few-flowered racemes at the ends of the short shoots. 

1. Flacourtla Ramontchi, L’Herit. Vein. Bilangra, Gen. 
Bilangur, Gen. Kanel, E.A. — A subdecidnons shrub or small tree, with 
rounded crown up to 20 feet height and 3 feet girth. Twigs 
pubescent, sometimes armed with axillary spines. Stems often armed 
with simple or branched spines up to 6 inches long. Bark pale grey 
or. pinkish-brown, fairly smooth, exfoliating in irregular thin scales. 
Blaze '-25 — "35 inch, hard, orange-brown throughout or pale yellow 
streaked with orange, slightly darkening on exposure. Leaves variable, 
1 — 3 by 1-2 inches, ovate, broadly elliptic, obovate or suborbicular, 
toothed or erenate, apex acute or rounded, glabrous or pubescent above,*' 
more or less pubescent beneath. Petiole ‘2- '3 inch long. Flowers 
'25 inch diameter, yellowish-green, dioecious, in short simple or branched 
usually tomentose racemes. Fruit a berry '3 — '5 inch diameter, 
pink, with 8 — 16 seeds. 

Occurs throughout our area up to 6,600 feet. Common in scrub forest of secondary 
growth in the hille, also frequent in chh forest. The new leaves appear with, or shortly 
after, the flowers and are often tinged fleshy-pink. Flowers : February-Mareh. Fruit : 
April— June. 

2. Flacourtla Cataphracta, Roxb. — A large evergreen shrub or 
small tree up to 30 feet high. Stems up to 2' 5 feet girth, often armed 
low down with stout compound spines up to 5 inches long. Bark 
fairly smooth, pale brown. Blaze '2 inch, pale yellow freckled with 
yellowish-brown, darkening on exposure. Leaves 2 — 4 by *9-1 '5 inches, 
oblong or ovate, acuminate, crenate-serrate, glabrouB, dark green above 
and shining on both surfaces. Petiole 'l-'2 inch long, minutely 
pubescent. Flowers *1 — ‘15 inch diameter, in glabrous few-flowered 
racemes '3 — 1 inch long. Fruit '7 — '9 inch long, obovoid, green turning 
brownish-purple when ripe. 

This species is reported to occur in the Bast Almora and Haldwaui Divisions, but 
there are no specimens from our area at Dehra Dun, and I did not see any at Few. It 
is however found in the sal forests of the Dun up to 2,000 feet. Adventitious shoots often 
bear simple Bpines. Flowers : July-August. Fruit : November-December. 
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3. XYLOSMA , ForHcr. 

Characters of Flacaurtia, but with rarely more than 2 placentae in 
each 1-celled ovary, and with the style usually entire, short, and ending 
in a few sessile stigmas* Berry globose, 2 — 10- seeded, 

Xylosma longifoiium, Clos * Vein. Sallu, Gen * E and-gair , 

Gr. Eanai f R, — A small or medium-sized evergreen tree attaining 7 feet 
girth and 60 feet high* Bark fairly smooth, pale brown, with scattered 
small raised lenticels* Blaze *35 — '75 inch, very hard, not fibrous, pale 
yellow- densely mottled with orange, sometimes pinkish towards the 
exterior* Branches and root-suckers often armed wdth straight stout 
spines ’5 — 2 inches long* Leaves 3 — 6 by 1-2 inches, lanceolate or 
oblong-lanceolate, glabrous, coriaceous, dark shining green with pale 
primary and secondary nerves above, smooth with inconspicuous nerves 
beneath, acuminate, shallowly and bhmtlv crenate-serrate* Petiole 
Q — '4 inch long* Flowers small, greenish -yellow, dioecious, in dense 
fascicled axillary panicles up to '7 inch long. Stamens conspicuous 
in the males, *15 — ‘25 inch long* Fruit a berry ’3-’4 inch diameter* 
depressed-globose, first greenish-yellow finally red when ripe containing 
2—10 seeds* 

♦ 

Occurs throughout our area up to 5,000 feet* Common along ravines in the hills, 
and in swampy localities in the Bhabar* In wet localities it frequently sends up strong 
root suckers. Plowers : October — December, ITrmt : March— May. 
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VIII.— PITTOSPORACE^E. 

Trees, erect or climbing shrubs. Leaves alternate, rarely opposite 
or verticillate, entire or rarely toothed. Mowers hermaphrodite. 
Sepals 5, free or connate, imbricate. Petals 5, hypogynous, free or 
connate, imbricate. Stamens 5, free ; anthers versatile. Ovary 
1-celled, or 2 — 5-celled by the intrusion of as many parietal placentas ; style 
simple; stigma terminal, 2— 5-lobed; ovules many, parietal or axile. 
Fruit capsular or indehiscent. 

PITTOSFORUlVr, Banks . 

Trees or erect shrubs. Sepals free or connate below. Petals erect, 
recurved at the top, claws connivent or connate. Stamens 5, erect; 
anthers 2-celled, bursting inwards by slits. Ovary sessile or shortly 
stalked, incompletely 2 — 3-celLed; ovules 2 or more on each placenta. 
Capsule 1-celled, woody, 2 - or 3-valved; placentae in the middle of the 
valves. , 

Young shoots, leaves beneath and capsules tomentose I. eriocarpum. 

Young shoots, leaves and capsules glabrous 2. floribundum , 

1* Fittosporum eriocarpum, Royle . Yern. Raduihia , RK. — An 
evergreen shrub or small tree attaining 4 feet girth and 20 feet high. 
Twigs stout, more or less densely clothed with pale brown tomentum, 
at least when young. Bark smooth, pale brown, with small raised 
circular or horizontally-elongated lenticels. Blaze '2 — *4 inch, soft 
with rather short fibre, white and sometimes yellowish-brown towards 
the exterior. Leaves 4“7'5 by 1'5 — 3 inches, obovate or oblong- 
lanceolate, acute or shortly acuminate, entire, rather coriaceous, brown- 
tomentose on both surfaces when young, dark glossy green and glabrous 
(or nearly so) above when mature, more or less pale brown-tomentose 
beneath, main lateral nerves rather prominent beneath, about 8 — 15 pairs. 
Petiole *4-1 inch long. Flowers *3 inch long, pale yellow, in many- 
flowered, compound, tomentose, often sub-umbellate corymbs. Style 
persistent. Capsule *5 -'6 inch diameter, globose, densely tomentose 
or ultimately glabrescent, woody, 2-valved, containing numerous orange- 
red seeds surrounded by a viscid juice. 

Occurs throughout the hills between 3,000 and 6,500 feet. Chiefly tfoiuid along 
the outer ranges in b&nj or miscellaneous forests, hut is rather scarce. Plovers : March- 
April. iVuit : September — November. 
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2. Pittosporum floribundnm, W. d A .— A small evergreen tree 
attaining 6 feet girth and 40 feet high. Twigs slender, glabrous, 
lentioellate. Bark slightly rough, pale ashy or light brown with 
numerous lenticels. Blaze *35 — '5 inch, pale yellow streaked or mottled 
with pale yellowish-brown, the whole slightly darkening on exposure. 
Leaves S‘5-6‘5 by 1-2 inches, lanceolate or oblong-lanceolate, acute 
or acuminate, thinly coriaceous, entire, margin undulate, glabrous, 
shining above, pale beneath with indistinct lateral nerves. Petiole 
*4 — *8 inch long. Flowers *2 inch long, yellow, numerous, in much- 
branched terminal compound corymbs. Style persistent. Capsule 
■2-*8 inch diameter, globose, glabrous, greenish-yellow (the valves turn- 
ing black as soon as the fruit has dehisced), woody, 2-valved, contain- 
ing 3-4 orange-red seeds surrounded by a viscid juice. 

Occam throughout our area up to 4,500 feet. Scarce in the inner hills, hut fairly 

common along ratines in the Bhabar forests. Flowers : June-July. Fruit : December 

February. 
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IX — TAMARISCACEiE. 

Mostly bushes or small trees. Leaves minute, scale-like, rarely 
sheathing, sometimes fleshy, exstipulafce, Flowers white or pink, small, 
regular, in spikes or crowded racemes. Sepals and petals 6 each or rarely 
'4, sometimes a little connate below. Stamens 4 — 10 or many, free 
or connate below; anthers versatile. Disk 10-glandular. Ovary free, 

1- celled or imperfectly 2 — 5-celled ; styles 2 — 5, free or connate; ovules 

2- many on each of the 2 — 5 basal placenta. Capsule 3-valved* Seeds 
plumed with a crest of long hairs or winged. 

Stamens 5, free. Styles 3 or 4 ... ... 1. Tawwrri#, 

Stamens 10, connate. Stigmas sessile ... 2. Myricdria* 

1, TAMARIX, Linn. (The Tamarisks.) 

Shrubs or small trees. Leaves minute, scale-like, aruplesicaul or 
♦sheathing. Flowers white or pink, in spikes or dense racemes. Sepals 
and petals free. Stamens 4 — 10; anthers spiculate. Ovary narrowed 
upwards; styles 3-4, short, dilated into stigmas above. Seeds with a 
sessile plume. 

Tamarix dlolca* Boxb. Vera. Jhau 9 Gen. — A shrub with stems 
up to 25 feet high and 8 inches diameter. Bark dark brown, rather 
rough with shallow fissures. Twigs marked by conspicuous evenly- 
spaced annular rings representing the attachment of fallen leaves. 
Leaves scale-like, sheathing, sheath tubular, apex acuminate and closely 
adpressed. Flowers dioecious, small, pink, in compact spikes 1*2 Inches 
long, often fo rmin g loose drooping panicles at the ends of the branches. 
Bracts nearly as long as the flower, persistent, lanceolate, acuminate, 
with membranous white margins. 

This species is believed to occur along the banks of streams within the area of 
this flora, but there are no specimens at Delira Dun, and I saw none at Kew. It is 
common in the plains districts to the south. Flowers : July -August. 

♦ ■ 2. MYR1CARIA, Dcsv. 

Fastigiate shrubs. Leaves small, fiat, sessile, often crowded. 
Flowers white or pink, hermaphrodite, in lateral or terminal spike-like 
racemes. Sepals 5. Petals 5 f free. Stamens 10, alternately long and 
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short, monadelphous. Disk almost obsolete- Stigmas 3, sessile ; 
placentae basal; ovules numerous. Seeds usually with a stalked plume. 

Stems 1 — 3 feet high. Loaves - 1 — *3 inch long ... 1. germanica * 

Stems up to 15 feet high. Leaves ’3 — •$ inch Jong 3. elegans , 

1, Myricaria gennanica, 'Desv. — A deciduous shrub with erect or 
decumbent stems 1 — 3 feet high and up to ‘5 inch diameter. Twigs 
smooth, glabrous, reddish- or purplish-brown, bearing fascicled decidu- 
ous side-shoots usually ‘5 — 4 inches long* Leaves '1 — *3 inch long, 
linear-lanceolate, entire, glaucous-blue, glabrous- Flowers pink, in 
lateral and terminal spike-like racemes 2 — 6 inches long, sometimes 
forming a terminal panicle up to 18 inches bng. Pedicels up to T inch 
long- Bracts ‘15— 1 '3 inch long with broad membranous margins. 
Petals white- Calyx and Sowering rachis purplish-red- Capsule ’3 — 5 
inch long. 

Occurs on the inner dry ranges bordering Tibet between 11,000 and 14,000 feet. 
It sometimes forms gregarious patches on bore boulder formations bordering streams, 
Flowers r Juna-JuJy. Fruit : July-Angust. 

2. Myricam elegans, Hoyle. Vem. Wombu , NGr. — An erect 
deciduous shrub 10—15 feet high. Twigs smooth, glabrous, reddish- 
brown. Bark grey or dark brown, rough, with numerous small fissures. 
Branches bearing 'fascicled deciduous side-shoots 2 — 6 inches long* 
Leaves ‘3 — '8 by ‘1 — "IS inch, oblong-lanceolate, narrowed at both ends, 
entire, glaucous-blue, glabrous* Flowers pink or white, in lateral and 
terminal spike-like racemes 2—5 inches long, sometimes forming a ter- 
minal panicle up to 8 inches long. Pedicels up to *1 inch long- Bracts 
‘l-'2 inch long, with narrow membranous margins. Petals white. 
Calyx and pedicels green or pink* Capsule ’25 — '35 inch long. 

Occurs on the inner dry ranges bordering Tibet between 8,000 and 14,000 feet. 

It is usuaUy found growing along the banks of streams on loose stony or boulder forma- 
tions- Flowers : June-Jnly* 
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X.— HYPERICACE^:. 

Shrubs or herbs, rarely trees. Leaves opposite or rarely alternate, 
often marked with transparent or black dots, exstipulate. Flowers 
hermaphrodite, regular, solitary or eymose, terminal or rarely axillary, 
yellow red or white. Sepals and petals usually 5 each, free, imbricate, 
the petals contorted in bud. Stamens indefinite, free or variously com- 
bined into 3 or 5 bunches or rarely all connate. Ovary 3 — 5-carpeIled, 

1- or 3 — 5-celled ; styles free or connate ; ovules few or many on axile or 
parietal placentse, or rarely solitary and basal. Fruit capsular or 
baccate. 

HYPEEICUM, Linn. 

Herbs, shrubs or small trees. Leaves usually sessile. Flowers 
eymose, yellow, usually terminal. Sepals 5. Petals 5, usually somewhat 
oblique at 'the top. Ovary 1-celled with 3 or 5 parietal placentse or 3 — 5- 
m celled with axile placentse ; styles free or connate ; ovules usually many. 
Capsule* septicidal or, when 1-celled, splitting through the placentse. 

I* — Leaf-base decurrent forming a raised line an either 

side of $he shoot. Sepals J^ss than ‘3 inch long ... 1. patulum. 

n.— Leaf-base not decurrent. Sepals '3 inch long or 
more. 

A. Stamens more than half the length of the 
petals, 

1. Secondary nerves plainly visible on the 
lower leaf-surface. 

(а) Petals obovate ... ... ... 2. cernmim „ 

(б) Petals narrowly oblong ... ... 3. hjsimachicid&s. 

Secondary nerves scarcely visible on the 

lower leaf-surface ... ... 4. cordi/oZwim, 

B. Stamens less than half the length of the petals. 

Secondary nerves plainly visible on 

the lower leaf surface ... ... ... d. Hooktrianiwi. 

1. Hypericum patulum, Thumb . — Au erect evergreen shrub i^ualiy 

2 — 4 feet high but attaining 6 feet with stem up to 2 inches diameter. 
Twigs slender, reddish, appearing somewhat two-sided owing to the 
decurrent. leaf-bases. Bark reddish-brown, fairly smooth. Leaves 
’6 — X'75 by '3 — >'7S inch, elliptic-lanceolate, entire, acute or with, a 
blunt point, base rounded or cuneate, lateral nerves easily visible on the 
undersurface, dull dark green above, pale and somewhat glaucous 
beneath, distichous, sessile, the leaf-base decurrent and forming a raised 
line on either side of the shoot. Flowers ’7 — 1‘2 inches diameter, in 
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few-flowered terminal cymes. Sepals ’15 — *25 inch long, elliptic or 
sub-orbicular, obtuse. Petals suborbicular. Styles about the same 
length as the ovary. CapsuleB '2 — *4 inch long. 

Occurs throughout the central and outer hill ranges between 3,000 and 7 S 000 feat. 
Pairlj common on steep bunks and aliady places in banj forest. Flowers : July- October. 

2. Hypericum cermium, Roxb. Vera. Ghaya, NGL Aluba, RK. 
Piunli, RK. — An evergreen shrub usually 2-3 feet high, but stem 
attaining 6 feet high and 1'5 inches diameter. Twigs stout, terete. 
Bark slightly rough, reddish-brown. Leaves 1'5 — 4 by '5 — 1'75 inches, 
oblong oblong-lanceolate or oblong-ovate, entire, decussate, glabrous, 
glaucous on both surfaces, lateral nerves easily visible on the under- 
surface, dotted with small translucent glands, sessile, the leaf-base not 
decunenfc. Blowers 2 inches diameter, in terminal 3 — 7-flowered 
cymes. Sepals ‘3 inch long, ovate. Petals obovate. Staments 5-adel- 
phous at the base. Styles twice as long as the ovary. Capsule '3 — '6 
inch long. 

Occurs throughout the hills between 4,000 and 8,000 feet. Common in bartj and 
open miscellaneous forests. Flowers: March- May. Fruit: July, 

3. Hypericum Iysimachioides, Watt.— An erect shrub 1 — 4 feet 
high with stems up to '5 inch diameter. Twigs slender, often drooping f 
terete. Leaves ‘8 — 2 by ‘3— 1*2 inches, usually lanceolate, Sometimes 
ovate, entire, tip acute or rounded, base rounded or cuneate, distichous, 
glabrojis, pale glaucous beneath, the lateral nerves easily visible on the 
undersurface, pellucid-punctate. Petiole up to *1 inch long, not 
decurrent. Flowers ‘8 — 1*5 inches diameter, yellow, in 2-3-chotomous, 
lax, leafy and terminal cymes. Sepals *3 — *5 inch long, narrow-lanceo- 
late, acute. Petals narrowly oblong. Styles twice as long as the ovary. 
Capsule *2-*3 inch long. 

Occurs throughout the hills between 6,000 and 8,000 feet. Fairly common on steep 
slopes and rooky places in undergrowth. Flowers : July-August. 

9. Hypericum cordifolium, Ghoisy.—A shrub 1-2 feet high. 
Leaves 1-2 by *4 — *7 inch, oblong-lanceolate, entire, acute, base subeor- 
date or cordate, glabrous, glaucous beneath, lateral nerves scarcely 
visible on the undersurface, sessile, the leaf-base not decurrent, decussate. 
Flowers 1*5 — 2 inches diameter, in few- or many-flowered terminal leafy- 
bracteate cymes. Sepals *4-* 5 inch long, lanceolate or ovate. Petals 
obovate. Styles 1-1*5 times as long as the ovary. 

Has been collected between 0iri and Munshiari and again at Wokari on the 
XharbajaB-Sama road in Upper Almora between 4,000 and 6,000 feet. Flowers : 
August- September. 

5- Hypericum Hookerianum, W. <& A. — An erect deciduous shrub 
6 inches to 3 feet high with stems up to *3 inch diameter. Leaves 1-2*5 
by *4-1 inch, ovate or lanceolate, entire, tip usually acute, base rounded*. 
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pale glaucous beneath and often tinged purple on young leaves, the 
lateral nerves easily visible on the undersurface. Petiole up to '1 inch 
long, not decurrent. Flowers 1*5-2 inches diameter, in 1 — 7 -flowered 
terminal bracteate cymes, often solitary. Sepals ovate or lanceolate, 
acute, ‘3 — *6 inch long. Petals suborbicular. Styles half to two-thirds 
the length of the ovary. Capsule *4 — *6 inch long. 

Occurs along the main Himalayan range between 7,000 and 11,000 feet* It is 
rather scarce and. is found on steep grassy slopes and in open kar&lm forest. Flowers : 
July- August, The plant here described is var, Leschenmltii, Choisy. 
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XI. — TEENSTECEMIACE,®. 

Trees or shrubs, sometimes climbing. Leaves usually coriaceous 
and simple, alternate, penninerved, serrate or entire, rarely stipulate. 
Flowers usually showy, rarely 1-sexual, regular. Sepals usually 5, 
free or shortly connate, imbricate or very rarely valvate. Petals usually 
5, usually connate and much imbricate. Stamens usually indefinite 
and adnate to the base of the petals, sometimes monadelphous. Ovary 
superior or rarely half- inferior, 2 — 5- many-celled ; styles as many as the 
cells, free or connate. Ovules 1, 2 or many in each cell. Fruit a berry 
or capsule, * 

I. — Trees or shrubs. 

A* Leaves 7—14 inches long. Flowers in pedun- 
culate axillary panicles ... 1. Saumuja, 

B, Leaves under 6 inches long. Flowers solitary 
or in axillary fascicles. 

1, Leaves crenate-scrrafce ... ... 2. Eutya. 

* 2. Leaves entire ... ,..3. Cleyera. 

II. — A climber ... ... ... ... 4. Actinidia. 

1. SAURAUJA, Willd. 

Trees or shrubs. Inflorescence lateral, often from the axils of fallen 
leaves , cymose , subpaniculate , rarely few-flowered . Flowers usually 
hermaphrodite. Sepals 5, strongly imbricate. Petals 5, usually 

connate at the base. Stamens numerous. Ovary 3 — 5-celled; styles as 
many, free or more or less united; ovules many. Fruit a berry, rarely 
dry and subdehiscent. 

Saurauja nepaulensis, DG . Vero. Gogna , Gogin or Gugna , Gen, — 
A small evergreen tree with stem up to 3 feet girth and 30 feet high. 
Twigs stout, more or less densely clothed with rusty-brown hairs. Bark 
dark brown, rough, sometimes deeply cracked, corky, exfoliating in 
small irregular scales. Blaze ‘4-5 inch, soft, cheesy, pinkish or nearly 
white with a sticky juice. Leaves crowded towards the ends of the 
branches, 7 — 14 by 2'5 — 4 inches, oblong or oblanceolate, acute or 
acuminate, sharply serrate, ruaty-tomentose beneath especially when 
young; lateral nerves about 25 — 30 pairs, dose and prominent. Petiole 
*5 — P5 inches long, rusty-tomentose. Flowers '5 inch diameter, pink, 
in lax, drooping, pedunculate,: axillary panicles 4-^9 inches long. 
Peduncle and pedicels rusty-tomentose, the former 2 — 3 inches long. 
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Berry '4 inch diameter, depressed-globose, 4-5-lobed, green, fleshy with 
a mealy sweet pulp. 

Occurs throughout the hills between 3,000 and 6,000 feet* Bather scarce* Usually 
found ju moiat v alleys and on northern aspects, sometimes in cMr forest. Blowers : 
February — June, Bruit : May — July, 

2* EUEtYA, Thunb. 

Shrubs or small trees* Leaves glabrous or slightly pubescent, 
usually crenate-serrate* Flowers dioecious, in small axillary clusters or, 
rarely, solitary; pedicels short* Sepals and petals 5 each, imbricate, 
expanding but little* Stamens in male Sower 5 — 15, usually about 12* 
Ovary 2 — 5-celled, with as many free or united styles; ovules many* 
Emit a berry* 

Eu^ya acuminata, DC* Vem* Gkopri or China , NGh Padl&r or 
Gunesh, RK* — An evergreen shrub or small tree up to 25 feet high and 
4 feet girth* Young shoots hairy. Bark reddish-brown, slightly rough, 
lenticellate. Blaze *25 inch, reddish-brown usually streaked with white* 
Leaves 2 — 4 by *5 — *8 inch, narrowly oblong-lanceolate, acuminate, 
closely crenate-serrate with gland-tipped teeth, coriaceous, glabrous and 
glossy dark green with depressed primary and secondary nerves above, 
usually hairy on the midrib beneath* Petiole up to "1 inch long? 
Flowers *2 inch diameter, white, orduriferous, solitary or fascicled 2 — 5 
together in the leaf-axils often of fallen leaves- Peduncles slender, up 
to '1 inch Jong* Berry *2 — '25 inch long, ovoid, glabrous, black, seated 
on the persistent somewhat succulent calyx and capped by the persistent 
style* Seeds small, embedded in a juicy blue-black tissue* 

Occurs throughout the hills between 4,000 and 3,500 feet* Fairly common in oak 
forest especially on cool north aspects where the forest is dense and the soil moist. 
Blowers : September — December* Fruit : July — September. 

3. CLEYERA, DC. 

Trees or shrubs. Peduncles lateral, often fascicled; bracts minute 
or 0. Sepals 5, Petals 0, more of less connate at the base. Stamens 
many; anthem pilose. Ovary 2-3-celled; style often elongate with a 
shortly 2-3-fid apex, or shorter and more deeply divided ; ovules many. 

Gleyera ochnacea, DC. — A shrub or small tree. Twigs glabrous. 
Leaves 2‘5— 5 by 1'25 — 2 inches, oblong elliptic or oblong-obovate, 
abruptly and shortly blunt-acuminate, base obtuse or acute, entire, 
coriaceous, glabrous, .with about 14 — 18 pairs of fine rather indistinct 
lateral nerves anastomosing within the leaf-margin. Petiole ‘2 — ‘5 infVi 
long, stont. Blowers 'o— ‘7 inch diameter, white, solitary or in 
fascicles of 2-3 together, axillary, sometimes in the axils of fallen leaves. 
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Peduncle *5 — ‘8 inch long, thickened upwards, glabrous. Petals oblong* 
three times the length of the persistent sepals. Style persistent, Fruit 
a berry. 

Occurs in the East Almora Division between 4,000 and 6,000 feet. Usually in damp 
places and nalaa. Mr. W. J. Lambert reports it to be fairly common about Chowkoori 
and Berenag, Flowers : June-July. 

4, ACTINIDIA, LindL 

Shrubs, usually climbing. Leaves entire or serrate. Flowers 
polygamous or dioecious, in axillary cymes, rarely solitary. Sepals 5, 
slightly imbricate* subconnate at the base. Petals 5, somewhat contort- 
ed-imbric&te. Stamens numerous. Ovary many-celled ; styles as many 
as the cells, divergent and elongated after flowering. Fruit a berry. 

Actinidia callosa* LindL — A subdeciduous climber with stem up to 
50 feet high and 4 inches diameter. Bark rough, pinkish-brown. Blaze 
*3-*4 inch* pinkish mottled with orange, the whole turning orange-brown 
on exposure. Twigs smooth, glabrous, with conspicuous elongated pale 
lenticels. Leaves 3 — 5 by l'5—2‘5 inches, elliptic or oblong, acuminate, 
finely cuspidate-serrate, base rounded or slightly cordate, glabrous, with 
G — 8 pairs of lateral nerves. Petiole '7 — 2*5 inches long, pinkish. 
Blowers '5 — 1 inch diameter, white, in pedunculate, axillary, 1 — 7- 
flowered T>ymes. Peduncle '2 — 1*2 inches long. Pedicels *4 — 1 inch 
long. Berry *8 inch long, fleshy, ovoid. 

Occurs jh the hills between 2,000 and 6,000 feet. Very scarce, Flowers : May- 
June. Fruit : September. 
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XII. — DIPTEKOCARPACEJL 

Resinous trees. Leaves alternate, entire or rarely crenate, penni- 
nerved, usually with small stipules. Flowers regular, hermaphrodite, 
usually sweet-scented, in racemes or panicles. Calyx free and campanu- 
late or short and adnate to the ovary. Petals 5, contorted. Stamens 
numerous, 15, 10 or 5, variously connate or free; filaments usually short 
and often dilated below; connective often produced into an appendage 
above. i Ovary usually slightly adherent to the calyx, usually 3-, rarely 
l-celjed; style usually quite entire; ovules 2 in each cell. Fruit an 
indehiscent nut or a 3-vaIved capsule usually enclosed in the accrescent 
calyx and often winged by the elongation of 2 or more of the sepals, 

SHORE A, Roxi. 

Trees, rarely shrub's. Stipules often large, coriaceous or persistent. 
Panicles axillary or terminal. Sepals imbricate, united at the base into 
a< very short tube. Anthers usually ovate or oblong with a subulate 
extension of the connective. Ovary of 3 2-ovuled cells. Fruit with a 
leathery rarely woody pericarp, l-celled, 1-seeded, closely surrounded by 
tHS bases of the persistent, usually accrescent, sepals, the 3 outer of 
which are usually developed into linear-oblong wings. 

Shorn robusta, Gaertn, Vern. Sal, Gen. Kandar, SG. — A large 
subdeciduous tree, the stem attaining 12 feet girth and 130 feet high. 
Bark of young trees smooth with a few Jong and deep vertical cracks, of 
old trees rough with numerous long deep and wide vertical fissures, dark 
reddish-brown or grey. Blaze "7 — 1'2 inches, dark red to pinkish- 
brown, paler towards the interior, very fibrous and tough, juice turning 
purple on the blade of a knife. Leaves 4 — 8 by 2 — 5 inches, ovate- 
oblong, very shortly acuminate, entire, base cordate or rounded, thinly 
coriaceous, glabrous and shining when mature, with 12 — 15 pairs of 
lateral nerves. Petiole *5 — ‘8 -inch long. Flowers ‘4 — '5 inch long, 
yellowish, in terminal and axillary, lax, spreading panicles 3 — 9 inches 
long, branches grey-tomentose. Fruit '5 — '7 inch long, ovoid, acute, 
indehiscent, pubescent, embraced by the bases of the accrescent wing- 
like sepals, which are somewhat unequally 2-3 inches long and linear- . 
oblong or spathulate. 

Occurs in -the snbhimalayan tract and outer bill ranges where it grows gregariously 
over immense areas and is the principal tree of forest importance. It rarely reaches an 
elevation of 4,500 feet and is then frequently mixed with eJttr. At Hathigoliar in the . 
Baron a gar Division I have measured an apparently sound tree IS feet girth and ISO feet 
high. At its uppermost limit it is reduced to a. small tree which is mature at 8 feet 
girth. Flowers’ ; March— -May. Emit : May — July. . . 
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XIXL — MALVACEAE . 

Herbs shrubs or rarely trees; stellate hairs often present* Leaves 
alternate, usually palmately nerved, simple lobed or digitate; stipules 
free, caducous or 0, Flowers regular, usually bisexual, often large and 
showy and frequently with an involucre of bracts below the calyx. 
Sepals usualV 5, valvate, more or less united. Petals usually 5, more 
or less adnate to the base of the staminal tube. Stamens many, rarely 
few, monadelphous or rarely 5-adelphous; anthers ultimately Lcelled. 
Ovary 2- many-celled, entire or lobed, of 2-many carpels; ovaries 1 or 
more in each cell; styles distinct or connate. Fruit of dry indehiscent 
cocci, or capsular and loculicidal, or rarely large woody and indehis- 
cent, 

I. — Shrubs. Staminal tube entire or slightly divided at 

the apex, f 

A, Fruit composed of several carpels separating 
from the axis. Flowers not exceeding 3/6 
* inches diameter* 

1. blowers yellow. Carpels not spinescent. 

a. Carpels 1-seeded. Flowers not exceeding . r L ; 

7 inch diameter* 

i. Bracteoles 0 „* **. 1. Sida* 

ii. Bracteoles 3 .,.2, Malva&trum. 

b* Carpels 2- or more-seeded. Flowers ex- 
ceeding *8 inch diameter 3, Abntilon. 

2, Flowers pink. Carpels densely spinescent 4. Urena , 

B* Fruit capsular. Flowers 3 — 5 inches diameter 5. HibisGus. 

H, — Trees, Staminal tube dividing into 6 bundles of 
stamens. 

1. Leaves simple „* ..*6, Kydia. 

2. Leaves digitate *,* **, 7, B(mba&. 

1, 8XDA, Linn , 

Herbs or undershrubs, pubescent with simple or stellate hairs* 
Leaves simple, toothed; stipules linear* Peduncles axillary, solitary or 
clustered, disarticulating in fruit at a joint below the calyx ; bracteoles 0* 
Sepals 5, connate below. Corolla small, yellow or white* Staminal tube 
divided into numerous filaments at the top. Ovary 5 — 12- 
^elled; ovulps 1 in each' cell; styles as many as the carpels; stigxos^ 
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terminal. Fruit depressed-globose, enclosed in the ca-Iyx ; carpels 
separating from each other and from the axis. 

I. Petioles of the lower leaves exceeding '5 inch long. 

1, Carpels 6. Peduncle -4 jointed about the 

middle ... ... 1. vBronicaejoha, 

2. Carpels 7—10. Peduncles jointed near the 

top ... ... ... 2. cordijolia. 

II.— Petioles less than inch long. 

1. Leaves narrow- lanceolate, glabrous or nearly so 3. acuta, 

2. Leaves rhomboid or suborb icular, hoary beneath 4, rhomb i folia. 

1, Sida yeromcaefolia, Lamk . Syn. S , humitis, Willd, Verm 
Bhiunlij H . — A small herb or shrub with erect or procumbent stems, 
usually 2-3 feet high when erect but occasionally up to 5 feet high and 
'3 inch diameter. Branches hairy with stellate as well as long spreading 
hairs. Leaves *5 — 2'5 inches long, broadly ovate or suborbicular, 
cordate, acute or aeurainate, crenate-serrate, membranous, sparsely hairy 
and somewhat scabrous, base 5 — 7-nerved. Petiole ‘4 — 1'5 inches long, 
shorter than the blade. Flowers ‘3 — *5 inch diameter, yellow, axillary, 
solitary or in pairs, often forming a large racemedike or panicle-like 
inflorescence due to the reduction of the leaves. Peduncles slender 
'5 — 1'5 inches long, jointed at or just above the middle. Carpels 5, 
smooth, blunt or with a 2-lipped beak, * 

Occurs throughout the area up to 4,000 feet. Common on wasta land, tlsso in dry 
miscellaneous forest and often associated with ffliair. Flowers : September — February. 
Fruit: October— March. 

2* Sida cordifolia, Linn. Verm Balu s RK.-^An erect deciduous 
shrub 2—8 feet high with stems up to ‘75 inch diameter, sparingly 
branched. Bark fairly smooth, yellowish or greenish-brown, the inner 
bast very tough and strong. Branches with long spreading hairs and 
short stellate pubescence. Leaves variable in size, 1 — 3 by '8 — 2‘5 
inches, ovate or ovate-oblong, obtuse, cordate, cremate, softly downy with 
stellate pubescence on both sides, base 5 — 7-nerved. Petiole '5 — 2 
inches long. Blowers '4~‘5 inch diameter, pale yellow, solitary or few 
together usually forming large panicle-like terminal inflorescences due 
to the reduction of the leaves. Peduncles up to 1 inch long, jointed near 
the top. Carpels 7 — 10. Awns 2, long, covered with stiff refiexed 
hairs. 

Occurs throughout our urea up to 5,000 feet. Common in the subhimalayan tract 
especially, in diy miscellaneous forest, sometimes associated with shiskam. It often forms 
small gregarious patches. Flowers : August— October. Fruit : October-November. 

3. Sida acuta, Burn. Syn, S, oarpinifolia , Linn, — A small 
erect shrub with steins up to 4 feet high and '5 inch diameter. Bark 
smooth, greenish with numerous inconspicuous small lenticels. Twigs 
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sparsely stellate- hairy. Leaves 1/5 — 3'5 by ‘5 — 1/5 inches lanceolate, 
gradually tapering to an acute point, base rounded, serrate or crenate- 
serrate, sparsely stellate-hairy beneath when quite young, glabrous when 
mature, pale dull green above, base 3-nerved usually with two subsidiary 
weak ones below; lateral nerves including the basal 7 — 9 pairs, prominent 
beneath and impressed above. Petiole 0 — '2 5 inch long. Stipules 
’3 — '5 inch long, linear, hairy. Flowers about *4 inch diameter, yellow, 
solitary or in pairs. Peduncles up to '5 inch long, jointed about the 
middle. Carpels 5 — 10, reticulate; awns 2, about one-third the length 
of the carpel. 

Has been collected at the base of the hills in the Haldwani Division and will 
probably be found along the whole sublrimalayan tract up to 2,000 feet. It is usually 
found growing ou waste or open ground. The bark yields a good fibre. Flowers : 
An gust — December. 

4, Sida rhombifolia, Linn . Vern. Bhiunli, H . — A small erect 
deciduous shrub 1 — 3 feet high* with stems up to *3 inch diameter. 
Branches stellately hairy. Leaves variable in shape and size ; lower 
leaves usually 1 — 2*5 inches long, rhomboid or sub-orbicular, base 
cuneate; upper leaves narrowly rhomboid; all with cuneate base, margin 
crenate-serrate but often entire towards the base, more or less densely 
stellate-pubescent beneath, base 3-nerved . Petiole up to '3 inch long. 
Flowers '$-'4 inch diameter, yellow, axillary, solitary or in pairs, often 
forming a panicle-like inflorescence due to the reduction of the leaves. 
Peduncles ‘1 — '8 inch long, jointed in the middle. Carpels 8 — 10; 
awns 2. 

Occurs throughout the up tJ 3,000 feet and probably higher, but the plant found 
at higher elevations may be the variety mentioned below. Common on waste land and in 
openings in sal forest. Flowers: August— September. Fruit: October — November. 

Yar, obovata (Sp. Wall.) — This variety has; more often a procum- 
bent stem. Leaves seldom exceeding 1 inch long, broadly rhomboid, 
obovate or rounded, crenate-serrate, base cuneate, densely stellate-hairy 
beneath, base 3 — 5 — nerved. Peduncle up to *3 inch long, jointed about 
the middle. Awns sometimes obsolete. It has been collected in the 
Haldwani Division and is probably common. 

2. MALYASTEUM, AJ Gray. 

Herbs or shrubs. Leaves entire or lobed. Flowers axillary or in 
a leafy terminal spike; bracteoles 3, narrow. Calyx cup-shaped, 5- 
partite. Petals longer than the sepals. Staminal tube bearing anthers 
on the outside up to the top. Ovary 5- or more - celled ; styles as many . 
as the cells; stigmas capitate. Cocci free at maturity, indehiscent, 1- 
seeded. 

Malvastram trieuspldatum* A. Gray . Syn. M. eoromandelianum. 
An sreet shrub or herb 6 inches to 2 feet high with stem up to 

4 
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*3 inch diameter. Twigs stellate-hairy, the branches of the hair adpres- 
sed. Leaves '8 — 2 inches long,, ovate or ovate-lanceolate, serrate, 5- 
nerved at the base, the main lateral nerves deeply impressed above and 
prominent beneath, sparsely hairy on both sides. Petiole up to "7 inch 
long, densely stellate-hairy. Flowers solitary, *5— '7 inch diameter, 
yellow. Carpels 8 — 12, reniform, hispid on the top and with 3 project' 
mg points. 

Occurs in ths Fvibh iirc ala van v in open pi itefts n ear cu Mvat-mn . The 

plant is n. we;^ which hnfl been introduced from America, but which ha a become completely 
naturalised- Flowers during most months of the year. 

3- ABUTILON, Gaertn. 

Tomeritose shrubs or herbs. Leaves usually cordate and long- 
petioled, dentate, rarejv sli^MW lobed. Flowers usually solitary, on 
axillary peduncles which are iointed near the yellow or orange; 
hraoteoles 0, Sepals, petals and stamens as in Sida. Carrels 5-many’; 
stvles as many as the carpels; &ti£fma^ smnlh capitate. Pipe carpels 
ultimately seTwa^in^ from the short central axis, dehiscent, 1 — 5- 
seeded, usually nente or mucronate, Reeds reniform. 

Carpels 15 — 20, Lower leaves l 1 5 — S*5 indies long 1, indicum.. * 

Carpels & — 7. Lower leaves 3 — 8 inches long m ... 2. polyandrum. r 

1* AbutHon indicum, Sweet . — An erect shrub 4 — 10 feet high with 
stems up to 1 inch diameter. Bark smooth, pale greenish-brown. 
Branches clothed with short close pubescence. Leaves 1"5 — 3'5 by P25 
— 3 inches, broadly ovate, cordate, acuminate, irregularly and coarsely 
toothed, rarely 34ob a d, male and minutely pubescent on both 'surfaces, 
base 7 — 9-nerved. Petiole 1—3 inches long, Flowers about 1 inch 
diameter, yellow, axillary, solitary, often forming panicle-like terminal 
inflorescences due to the reduction of the leaves. Peduncles slender 
“5 — 2'5 inches long, jointed near the top. Fruit *6—1*2 inches across 
the truncated or flattened upper portions of the carpels. Carpels usually 
15 — 20, very shortly awned on the shoulders, stellately hairy; brown. 

Occurs along the mibhimaliivan tract. . It grows on waste ground near villages 
and appears to be rather scarce. Flowers during the rainy season and cold weather. 

2* AbutHon polyandnim, W . and A . — An erect herb 3 — 6 feet high, 
doubtfully sometimes shrubby. Leaves 3 — 8 by 2 — 6 inches, broadly 
ovate, deeply cordate, acuminate, with irregular shallow blunt teeth, 
densely stellate-pubescent on both surfaces, base 7 — 9-nerved. Petiole 
1 — 6 inches long. Flowers P2 — 1*5 inches diameter, orange or yellow, 
in lax leafy axillary and terminal panicles* Peduncles 1 — 3*5 inches 

jointed a short distance below the Sower. Fruit about ‘7 inch 
across the top of the carpels. Carpels 5 — 7, shortly awned, tomentose. 
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Oocura along the eubhimolayan tract and in the central and enter hill ranges up 
to 4,500 feet. There are no specimens from our area at Delira Dim* thongk there are 
several at Kew. Flowers : August — December, 

4. UEENA. Linn . 

Perennial herbs and nndershrubs, covered with harsh tomentum. 
Leaves angled or Jobed, with a large gland at the base of the midrib 
below* Flowers sessile or shortly pedicelled; involucral bracts 5, con- 
nate at the base, adnate to the calyx-tube. Sepals 5, connate below 
into a campanulate tube. Petals 5, united! below to the stamina! tube. 
Stamens united into a narrow tube, bearing sessile or shortly stalked 
anthers below the apex. Ovary of 5 1-ovuled cells ; style-branches 10 ; 
stigmas capitate. Pipe carpels 5, smooth or covered with glochidiate 
spines, indehiscent* 

Carpels echmafce. Leaves angled or somewhat lob ad 1- lobata* 

Carpels smooth. Leaves entire or rarely lobed 2. r epanda- 

1, Urena lobata, Linn . — An erect deciduous shrub 2 — 8 feet high 
with stem up to 1 inch diameter. Branches tomentose with spreading 
stellate hairs* Bark fairly smooth, reddish-brown, lenticellate, the inner 
greenish bast very tough and fibrous* Leaves variable ; the basal usually 
bToader than long, suborbicular, cordate, up to 6 inches across; the upper 
often rhomboid and smaller; all finely and irregularly serrate, 3—10- 
angled or -lobed, lobes acute obtuse or sometimes obsolete, softly stellate- 
hairy on both sides, base 5 — 7-nerved, nerves prominent beneath, tha 3 
central or midrib only with an oval gland* Petiole '5 — 6 inches long, 
hairy. Flowers '7 — 1*25 inches diameter, pink with a darker centre, 
1 — 3 together, axillary. Peduncles up to T 1 inch long ? hairy. Fruit 
depressed-globose, brown, *3 — '5 inch diameter including the spines. 
Carpels rounded on the back, densely stellate-hairy, covered with blunt 
spines each tipped by a whorl of 2 — 5 backwardly-directeS bristles. 

Occurs throughout the area up to 6,000 feet. Gammon in most types of forest 
and often abundant in sal forests in the Bhabar. Flowers : Jnne—October* Fruit : 
October-No vemb er. 

2.. Urena repanda, Roxb. — An erect deciduous undershrub with 
scarcely woody sparingly branched stems 4 — 6 feet high and up to '6 
inch diameter. Stems often caespitose* Branches densely clothed with 
spreading stellate hairs. Inner bast very tough. Leaves variable in 
size and shape ; the uppermost smaller and lanceolate ; the lower hp to 
3*5 inches diameter, roundish, rarely somewhat lobed, irregularly denti- 
culate, apex acute, base rounded or cordate, densely stellate-hairy on 
both surfaces, nerves prominently reticulate beneath with a gland'near 
the base of the midrib, base 5— 7-nerved. Petiole up to 3 inches long. 
Flower's '5^—1 inch diameter, pink, 1-2 together, axillary, in leafless or r 

' O, Pi h ' 
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leafy terminal racemes, Peduncles 1— ‘3 inch long. Involucral bracts 
united into a cup below, linear-subulate above. Fruit about '35 inch 
diameter enclosed within the persistent bracts and calyx. Carpels 
smooth, unarmed. 

Gee vrs in grassy choars in the subbimalayan tract of the Haldwam Division at 
about 700 feet elevation, but it is scarce and has not been recorded further west. Plowers : 
Hepfcember-Qcfober. Fruit : December, 

5. HIBISCUS, Medik. 

Herbs, shrubs or rarely trees. Leaves stipulate, usually palmately 
lobed or cut. Flowers axillary, or rarely in a terminal raceme. 
Bracteoles 4—1*2 or rarely 0, usually free from each other and from 
the calyx. Calyx 6-lobed or 5-fid, valvate or spathaceous or circumsciss. 
Petals 5, connate at the base and adnate to the staminal tube. Staminal 
tube truncate or 5-toothed at the top, giving off the free ends of the 
stamens at various heights. Ovary 5-celled ; ovules 3 or more in each 
cell; styles 5, connate below. Capsule loculicidally 5-valved. 

Flowers 1-—8 together on long peduncles. Capsule 

glabrous ... ... . * . 1 . Lampo # . 

Flowers in terminal racemes. Capsules hairy ... 2, pungent, 

1. Hibiscus Lampas, Oav . Syn . — Thespesia Lampas, D&lz. 

Gribs, and T. macrophylla , Blume. Vern, Ban-kapasi, B.— An erect 
sparingly-branched deciduous shrub i—8 feet high with steins up to 
'75 inch diameter. Bark reddish-brown* smooth, lentieellate. Blaze 
■G5 inch, very fibrous* greenish. Young shoots more or less densely 
clothed with brown stellate hairs. Leaves 4— S by 3'5~ ! 7 inches; the 
lower usually more or less deeply 3-lobed and cordate; the upper often 
entire and ovate; all acuminate* stellate-hairy on both surfaces when 
young but more densely beneath* usually glabrescent above when 
mature* midrib with a glandular pore beneath near the base, base 5 — 7- 
nerved, nerves prominent beneath. Petiole '3 — 4‘5 inches long* hairy, 
Blowers 3-4 inches diameter, yellow with a crimson centre, 1-3 together 
at the end of a long axillary or terminal peduncle. Pedicels up to 
'3 inch long. Peduncles up to 6 inches long. Capsule *8 — 1*2 inches 
long, ovoid, pointed, 4-5- usually 5-valved, woody, dull Hack, Seeds 
many, dark brown, about *15 inch long. 

Occurs throughout the aubhlmalayan tract and in the outer hills up to 3*600 feet. 
Fairfy common in diy miscellaneous forest and in openings in tfd forest. Flowers * 
August -September. ‘Fruit: January-February. 

2, Hibiscus pungens, BQ&b.—An erect, sparingly-branched deci- 
duous shrub 5— 10 feet high with woody, often hollow, perennial stems 
up to 1*75 inches diameter. Bark smooth. Blaze *l-*2 inch, very 
fibrous, greenish with a very slimy juice. Stems clothed when young 
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with spreadmg irritating bristles. Leaves rather variable, usually 5 — 12 
inches diameter, sub-orbicular, cordate, often deeply 5 — 7-lobed or 
-partite, or merely angled, lobes crenate or serrate, with rather long 
scattered hairs on both surfaces; uppermost often 3-partite. Lower 
petioles up to 18 inches long, exceeding the blade ; upper shorter. 
Flowers 3 — 5 inches diameter, yellow with a dark purplish-red eye, in 
terminal racemes 6 — 30 inches long, the lower flowers usually axillary. 
Peduncles 1-2 inches long, bristly, Bracteoles 4 — 6, oblong-lanceolate, 
acute, '75-1*2 inches long, persistent, hirsute, sometimes glandular. 
Calyx up to 1*75 inches long, spathaceous, hairy. Capsule l‘5-2'5 inches 
long, oblong, hirsute within and without. Seeds many, 15 inch long, 
reniform, dark brown with numerous parallel curved puberulons 
st rations. 

Probably occurs throughout the hills between 2,000 and 5,000 feet. I have only 
seen specimens from Gonai in the Almora District. Flowers : July — October^ Fruit : 
Deceb bet -January. 


G. KYDIA, Boxb. 

Trees with stellate tomentum. Leaves pahninerved and usually 
globed. Flowers panicled, polygamous; bracteoles 4 — 6, accrescent and 
spreading in fruit and forming dry spathulate wings. Sepals 5, divided 
to the middle, persistent in fruit. Petals normally 5. Anthers in 
clusters of 3-4 at the ends of 5 slender prolongations of the stamina! 
tube or in female flowers reduced or 0. Ovary with usually 
three 2-ovuled cells; style with 3 branches. Capsule 3-ceIled, locnlicidal. 

Kydia calycina, Roxb. Vern. Pillu , NG- Puldo , SG . Pula , R. 
Paid , A. — A email or medium-sized deciduous tree up to 6 feet girth and 
GO feet high. Bark pale brown often mixed with blackish portions, slightly 
rough, exfoliating in thin narrow* vroody strips. Blaze ’35 — *75 inch, 
soft, fibrous, pale yellow or whitish tinged pink towards the exterior, 
with a slimy sticky juice. Young parts stellately tomentose. Leaves 
3 — 6 inches broad, sub-orbicular, sinuate, usually more or less 3—7- 
lobed, base cordate rarely rounded or cuneate, palmately 7-nerved, 
glabrous or nearly so above, hoary-tomentose beneath, the 3 central 
nerves or midrib only with a glandular pore near the base on the lower 
surface. Petiole 1—3 inches long, tomentose. Flowers ‘5 — ‘7 inch 
diameter, white, in many-flowered axillary and terminal tomentose 
panicles. Pedicels *2 — '4 inch long. Bracteoles '25— *4 inch long in 
fruit. Capsule *2 inch diameter, subglohose, 3-vaIved, mealy -tomentose. 

Occurs throughout the area up to 4,500 feet. Comtnon both in tnisccUaneous and 
sa l forests. Flowers i July — October. Fjjuit : November^ Mulch. 
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7- BOMB AX, Linn * 

Trees .with buttressed trunks. Leaves digitate; stipules small. 
Flowers oat before the leaves appear, clustered towards the ends of the 
branchlets ; bracteoles 0. Calyx leathery, cup-shaped, irregularly lobed. 
Petals 5. Stamens polyadelphous, very numerous. Ovary 5-celled ; 
ovules numerous in each cell ; style clavate, dividing into 5 stigmatic 
branches at the top. Capsule dehiscing by 5 leathery or woody 
deciduous valves. Seeds embedded in long white wool* 

Bombax malabaricnm, DC. Verm Simal or Semal^ Gen* Eng. 
The Cotton Tree. — A large deciduous tree up to 130 feet high and 
20 feet girth above the buttresses. Stem usually buttressed sit the 
base to a height of 10 or 15 feet. Bark varying from pale ashy to 
silvery-grey, smooth up to middle age but becoming rough on old 
trees with shallow vertical fissures and sometimes a few long deep 
ones. Young stems covered with straight stout spines up to 
’5 inch long with woody conical bases- Blaze — 3'5 inches, rather 

soft and fibrous, pink with or without bands of paler tissue. Branches 
in whorls. Leaflets 5—7, 4 — 8 inches long, lanceolate, acuminate, base 
acute, entire, glabrous. Petiole 4 — 12 inches long. Petiolules '4 — 1 
inch long. Flowers 4 — 5 inches diameter on short thick ^pedicels 
clustered towards the ends of the branches. Petals fleshy, crimson or 
orange/ Capsule 4 — 6 inches long, oblong-ovoid, woody, downy without 
and lined with white silky hairs within. 

Occurs throughout the subhimalayan tract and central and outer hills up to 5 t GQ0 
fi'et. Generally scarce m the hills but very common in the Bhabar especially on open 
.grazing grounds and in miscellaneous forest. Flowers ; Jannary--_li arc j lp Fruit ■ ApriJ- 
Moj. 
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XIV. — STERCULIACE^E. 

Herbs, shrubs or trees, the Herbaceous parts usually clothed with 
stellate hairs. Leaves alternate, simple or digitate, entire toothed or 
Iobed, usually stipulate. Flowers usually in axillary cymes, rarely 
zygomorphic . 1- or 2-sexual. Sepals valvate, more or less connate. 
Petals 5 or 0. Stamens 5 -many ; filaments united into a tube or 
rarely free ; anthers 1 — 5 together, on or between the teeth of or irre- 
gularly arranged in one or more whorls on the outside of the tube ; 
staminodes 6 or 10, coordinate with the stamens or 0. Ovary usually 
4-5-celled or reduced to a single carpel; ovules 2-many in each cell; 
styles distinct or connate. Fruit often a 5-valved loculicidal capsule, 
sometimes of 1 — 6 spreading or spirally twisted follicles, rarely dividing 
into cocci or baccate. 

Trees* Petiole exceeding 4 inches. Petals wanting ... 1* Sterculia * 

A shrub. Petiole less than 1 inch long. Petals present ... 2. Hdicteres. 

* 1. STEBCULIA, Linn. 

* 

Trees. Leaves undivided, Iobed or digitate. Elowers in panicles, 
1-sexual or polygamous. Calyx 4-5-fid or -partite. Petals 0* Stamina! 
column bearing 10 — 30 anthers at its apex. Ovary of 5 nearly distinct 
carpels; ovules 2-many in each' carpel; styles connate below. Pipe 
carpels distinct, follicular, sessile or stalked. 

I. — Leaves tomentose beneath. 

1. Leaves usually deeply 5— Tdobed, upper surface 

smooth. Follicles woody ... A 1- utfZwa. 

2. Leaves usually obscurely 3-lobed, upper surface 

rough. Follicles membranous ... ... 2, pattens* 

II, — Leaves glabrous or with a few scattered stellate hairs 

beneath, upper surface smooth ... S. colorata* 

1. Sterculia villosa, Roxb. ' Yern. Uddla or XI dial, Gen. 

WaMla NG. — A small or medium-sized deciduous tree up to 40 feet 

high and 6 feet girth. Branches smooth, pale grey, lenticellate, Bark 
roughish, sometimes with shallow cracks. Blaze deep pink or pinkish- 
brown. Leaves usually 10 — 18 inches diameter sometimes up to 24 
inches, about as long as broad, crowded at the ends of the stout 

branches, cordate, deeply 5 — 7-lobed, lobes abruptly acuminate entire 
or sometimes again 3-lobed, giabre scent or thinly stellate-hairy above, 
velvety pubescent with spreading hairs intermixed beneath, base 5—7- 
iisually 7-nerved. Petiole usually' 12—18 inches long, sometimes up 
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to 24 inches. Flowers *5 — '7 inch diameter, pale yellow streaked inside 
with pink, polygamous, in msty-tonientose panicles 3 — 12 inches long, 
the panicles fascicled at the ends of the leafless shoots. Calyx-tube 
as long as or shorter than the spreading lobes which are glabrous inside. 
Fruit of 3 — 5 distinct spreading sessile follicles, 2-2' 5 by 1-1 '5 inches, 
oblong, coriaceous, clothed especially without with stiff stellate hairs, 
bright red when ripe. Seeds '4 inch long, ellipsoid, shining, black. 

Occurs throughout the area up to 4,500 feet. Common in miscellaneous forest 
especially in the Bhabar and on southern aspects in the outer hills. Flowers : February — 
April. Fruit : Slay, whilst the tree is still leafless. 

2. Sterculia pallens, Wall. Vera. Budalla, or Bodala, Gen. 
Bold,) EA. — A small deciduous tree up to 4 feet girth and 50 feet high. 
Bark smooth, pale ashy-brown or silvery-grey. Blaze *7-l'3 inches, 
white with anastomosing bands of very fibrous cellular pale yellow 
tissue more abundant towards the interior. Leaves 5’5 — 10 by 6*5 — 12 
inches, cordate, usually somewhat obscurely 3-lobed, sometimes 5- 
lobed or entire, base strongly 5 — 9- usually 7-nerved, upper surface rather 
rough with scattered stellate hairs, lower surface clothed with dense, 
soft, velvety, pale yellow, stellate pubescence. Petiole 4 — 12 inches 
long, stellately tomentose. Flowers ‘5 — *7 inch diameter, pale yellow, 
in rusty-tomentose axillary panicles 2 — 6 inches long, approximate 
towards the ends of the leafless shoots. Calyx-tube longer than the 
lobes. Fruit of 2—5 spreading stipitate follicles. Stipe '2 — '5 inch 
long, usually curved. Follicle membranous, opening long before 
maturity, when opened pale yellowish-brown, fiat, strongly reticulate- 
veined, oblong, 2 — 4 inches long with a seed attached to the margin 
below the middle. 

Occurs throughout the area up to 4,600 feet, Fairly common in open miscellaneous 
forest, less frequent in sat forest. Flowers; Febmaiy^ApriL Fruit: Aprii-^Tune. 

3. Sterculla colorata, Roxh * — A large or medium-sized deciduous 
tree up to 12 feet girth and 70 feet high, often buttressed at the base. 
Bark pale grey or brown, fairly smooth. Blaze '9 — 1*2 inches, white, 
cheesy with ramifying bands of fibrous yellow tissue. Leaves 6 — 12 
inches across, usually broader than long, crowded at the ends of the 
branches, cordate, deeply 5 — 7-Iobed or -partite on young plants, usually 
shallowly 3-Iobed on old trees, lobes caudate, thinly coriaceous, pubescent 
when young, glabrous or nearly so when mature, base 7-nerved. Petiole 
3—10 inches long, slender, terete. Flowers *3**4 inch diameter, orange- 
red, in densely stellate-tomentose panicles 2-3 inches long, the panicles 
approximate at the ends of the leafless shoots. Calyx *6**7 inching, 
funnel shaped ; lobes erect, about r one-fifth the length of the tube, stel- 
lately hairy within as well as without, i Follicles 2-3 inches long, stalked, 
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membranous, glabrous, opening long before maturity and bearing one 
seed on one or both of its margins. 

This species occurs, though rarely, in the subhimalayan tract towards the extreme 
east of the Haldwac-i Division, but has not been recorded west of the Nandhaur river. It 
is found in miscellaneous forest. Flowers : March- April- Fruit : April -May. 

2. HELICTEBES, Linn. 

Trees or shrubs, more or less stellately pubescent. Leaves entire 
or serrate. Flowers axillary, solitary or fascicled. Calyx tubular, 

5-toothed at the apex, teeth often unequal. Petals 5, equal or 
unequal. Stamina-1 column elongated, adnate to the gynophore, 
5-toothed or -lobed ; anthers 5 — 10, in. groups at the top of the column 
between the teeth. Ovary 5-lobed, 5-celled, at the top of the column; 
styles 5, more or less united. Follicles spirally twisted or straight. 

Helicteres Isora, Linn. Vem. Marorphal, Gen. Benwa, H. — 
A subdeciduous shrub with spreading branches and stems up to 15 feet 
high and 5 inches diameter. Bark fairly smooth and thinly corky. 
Blaze '3-' 4 inch, very fibrous, pale yellow turning orange on exposure. 
Young parts stellately hairy. Leaves 3 — 9 by 2—8 inches, distichous, 
oblong, obovate or orbicular, shortly acuminate, sometimes 3-Iobed, 
obliquely ^cordate or rounded at the base, serrate, scabrous abovb, densely 
stellate-pubescent beneath, with 4—7 basal nerves. Petiole '2-' 7 inch 
long. Flowers 1-1' 5 inches long, solitary or in few-flowered axillary 
or extra-axillary clusters, zygomorphic. Calyx greenish-yellow. 
Corolla at first pink or red with spreading lobes, later the lobes are 
reflexed approximate to the calyx-tube and the terminal portion turns 
leaden grey whilst the basal portion turns greenish-yellow. Fruit 
l'5-2 inches long, cylindric, composed of 5 spirally twisted carpels on a 
long gynophore. " • 

Occurs throughout the subhmialayan tract and outer lulls up to 3,000 feet. Common 
and often gregarious- Liable to be mistaken for a Grewta when not in flower or fruit* 
Flowers: Marche-August, Fruit: October — January. 
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Trees shrubs or herbs, usually w L ith mucilaginous juice. Leaves 
usually alternate, simple or lobed, usually stipulate, Flowers regular, 
hermaphrodite or rarely Lsexual. usually in cymes. Sepals 3 — 5, free 
or connate, usually valvate. Petals 3 — 5 or 0, inserted round the base 
of the torus t contorted imbricate or valvate. Stamens usually indefinite, 
inserted on a torus ; filaments free or sometimes 5 — 10-adelphous, but 
not united into a tube. Ovary free, 2 — 10-celled; ovules 1-many; 
style entire, divided or 0. Fruit 2 — 10-celled, or by false septa many- 
eelled, often drupaceous, 

I. — Fruit without bristles or spines ( indehi scent 1. Grewia* 

II. — Frait densely clothed with bristles or spines. 

X. Trees ... ... ... ... 2. Echinocarpus. 

2. Shrubs r .* ... ... 8. Triumfetta* 

1. GREWIA, 1 Linn , 


Trees .or erect straggling or climbing shrubs, usually stellately 
pubescent. Leaves alternate, 3 — 7-nerved. Flowers usually yellow, in 
axillary extra-axillary or terminal! cymes, fascicles or panicles. Sepals 5, 
distinct. Petals 5, usually with a gland at the base within, generally 
shorter than the sepals, very rarely 0. Stamens numerous, inserted on 
a short or elongated often glandular torus. Ovary 2 — 4-celled; ovules 
2-several in each cell; style 1; stigma 2— 5-lobed or laciniate. Fruit 
of 1—4 pyrenes, entire or 2 — 4-Iobed. Pyrenes usually 1- or 2-eeededv 
I. — Small or medium- sized trees. < 


A. Leaves 8-nerved. 

1. Leaves ovate, pubescent. Inflorescence leaf- 

oppossd 

2. Leaves oblong or lanceolate, glabreseent. 

Inflorescence axial ... 

B. Leaves 6 — 7-nerved. 

1. Leaves more or less persistently whitish 

beneath, base not cordate 

2. Leaves green beneath, base usually cordate ... 
II. — $hrube up to 5 feet high. 

1. Leaves 2 — i inches broad* the basal pair of 
nerves next to the midrib reaching almost 
to the end of the leaf ... 

2 r Leaves 3—6 inches broad, the same basal 
pair of nerves reaching to the middle of the 
leaf 


1 . oppositifolia t 

2, l&vigata. 

8. tilastica. 

4, Hbittesfana. 

5. sapida. 

5. $chrophylla* 
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1. Grewia opposltifolia, Roxb. Vern. Bhimal, Gen. Bhiyul t 
G . — A small or medium-sized tree up to 4 ‘5 feet girth and 45 feet high. 
Bark dark brown* roughish, exfoliating in small woody scales. Branches 
smooth, pale silvery-brown. Blaze ’4 — *8 inch, rather fibrous, pale 
yellow often tinged pink towards the exterior, juice slimy. Leaves 

2 — 5 by 1*2 — 2*5 inches, ovate, acuminate, closely serrate, the teeth 
small and blunt, scabrid with stellate hairs on both surfaces; base 
rounded, not or slightly oblique, 3-nerved. Petiole A — '4 inch long, 
tomentose. Flower's 1—8 together. Peduncles solitary, leaf-opposed 
or exceptionally a few axillary, ‘3 — *7 inch long, tomentose. Pedicels 
\3— * 7 inch long, pubescent. Sepals green outside, white or pale yellow- 
ish inside, Petals white. Fruit 1 — i-lobed, each lobe about ‘25 inch 
diameter, greenish -black, glabrous or with scattered hairs. 

Occurs throughout our orert between ],GOO and 4,000 feat. It is very mmwonly 
planted' and cultivated m the hi! la bsttteen fields on account of its valuable fodder iind 
fibre. Fairly common also in a wild condition. Flowers : April— June. Fruit \ October — 
December. 

2. Grewia laevigata, VahL Verm Gar-bhimli, K. — A small 
tree up to 15 feet high and 2 feet girth. Bark smooth, pale brown. 
Blaze '2 — ‘4 inch, pale yellow or white with narrow darker fibrous 
bands, juice slimy and sticky. Leaves 3—7 by 1*2— 2*5 inches, 
elliptic-oblong or -lanceolate, long-acuminate, serrate, thin, nearly 
glabrous above, more or less stellately hairy beneath; base narrowed, 

3- nerved. Petiole ‘2-‘3 inch long. Flowens white, 2 — 6 on each ped- 
uncle. Peduncles axillary, solitary or 2-3 together, slender, '7 — 1 inch 
long. Pediceb "5— ‘7 inch long, Sepals ‘5- ‘6 inch long. Petals less 
than one-third the length of the sepals.- Fruit 1 — 4-lobed, lobes 
‘2 inch across, connate in pairs when 4 are developed, greenish-bkek 
when ripe, the seeds surrounded by a dark orange-brown pulp. 

Occurs throughout the Bubhimalayau tract and outer hills up to 4,000 feet. Fairly 
common in open miscellaneous forests of the Bhatar. Flowrers : June— September. 
Fruit : December— March. 

3. Grewia elastics, Boyle. Syn. G. vestita, Wall. G. asiatica^ 
Brandis ex parte H Vern. Phqrsain , NT and H, — A small or medium- 
sized tree. Bark dark brown or blackish, usually with silvery 
patches, fairly smooth exfoliating in thick woody scales. Bkze 
*5 — ‘8 inch, fibrous, bright or pale pink (orange when young) 
usually with a few paler bands. Juice viscid, turning purple 
on the blade of a knife. Young shoots and petioles densely 
browmtomentose. Leaves 2—7 by P5 — 4 inches, oblong ovate 
or elliptic, acuminate, serrulate, base obliquely rounded but not cordate, 
more or less steliately pubescent above and whitish-tomentose beneath 
when young, ultimately gkbrescent above, usually persistently whitish 
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beneath; base 5 — 7-nerved, nerves prominent beneath* Petiole '2 — '5 
inch long, stout, tomentose, usually thickened towards the top. 
Flowers '5 — '6 inch diameter* Peduncles up to '8 inch long, axillary, 
clustered several together, rarely solitary, villous* Pedicels 2-3 
together, up to ‘5 inch long, villous* Sepals and petals yellow fading 
pinkish* Sepals tomentose without, sparsely hairy within* Petals half 
or less than half as long as the sepals, glabrous. GyrtophoTe present 
or absent. Fruit '25 inch diameter or less, globose or indistinctly lobed* 

Occurs throughout the subhimalayan tract and outer hills up to 5,000 feet. Fairly 
common. Flowers : May-June. 

A distinct variety is that described by Wallich as G, te&tita. This is distinguished 
by the leaves becoming green beneath wlien mature and by general less hairiness. X am 
doubtful whether it is found within our area. 

4- Grewia Hainesiana, Hole. Syn* G* asiaiicctj Boxb. non Linn. 
Vern* Pharsula , L* Dftdmcm, If* Blumal, H* — A small tree or some- 
times only a shrub. Shoots tomentose. Bark smooth* Leaves 4 — 7 
by 3 — 6 inches, broadly ovate or sub-orbicular, obtuse or shortly cuspi- 
date, base cordate or rounded, regular or oblique, 5 — 7-nerved, nerves 
prominent beneath, margin finely serrate, teeth obtuse, more or less 
densely tomentose with stellate hairs on both surfaces, ultimately glab- 
rescent, undersurface green* Petiole '3 — *7 inch long, densely tomen- 
tose at first, thickened towards the top* Flowers about '75 inch 
diameter* Peduncles up to ‘8 inch Jong, axillary, clustered several 
together, rarely solitary, tomentose. Pedicels 2-3 together, up to 
'5 inch long, tomentose* Sepals whitish and densely hairy outside, 
yellow and glabrous inside* Petals yellow, half or less than half as 
long as the sepals. Gynophore long* Fruit "3 — *5 inch diameter, 
globose, of 1-2 pyrenes* 

Occurs throughout the area up to 3,000 feet* Common. Flowers : April-Hay. 
Fruit : June — August* 

5* Grewia sapida, Roxb. Vern, Phalsa t Gen.. — A small shrub 
1—3 feet high with annual or perennial shoots up to *25 inch diameter 
from a woody rootstock* Leaves 2 — 5'5 by 2 — 4 inches, broadly oblong, 
obovate or sub-orbicular, apex rounded, abruptly short-acuminate or 
acute, serrate with blunt teeth, base regular or oblique and rounded 
or cuneate but not cordate, 5-7- usually 5-nerved, nearly glabrous or 
scabrous above, pubescent or nearly glabrous beneath. Petiole ’1 — *5 
inch long, stout, tomentose, without any conspicuous glands at the top* 
Flowers yellow, about '5 inch diameter* Peduncles axillary, *5 — 1*2 
inches long, slender, 1 — 5 together, usually 3-flowered, hispid* Pedicels 
'3 — '5 inch long. Fruit '25 inch diameter, sometimes slightly lobed, 
stellately hairy* 

Occurs throughout the subhimalayan tract' and enter hills up to 4,B00 feet. Common 
in grassy blanks In forest and in areas annually burnt. Flowers ; April-hT&y* Frpit ^ 
Ootober-Kovemher , 
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6. Grswia sclerophylla, Roxb. Syn. 0. soabrophylla, Foxb. 
Vern. Phdlsa, H. — A shrub with woody rootstock,, sending up annual 
woody stems from the base which attain 2 — 5 feet high. Leaves 4 — 7 
by 3—6 inches, broadly elliptic or sub-orbicular, sometimes slightly lobed, 
irregularly serrate or denticulate, the larger teeth glandular-tipped, 
base usually oblique, cuneate rounded or slightly cordate, 3 — 5-nerved 
but only 3 strong nerves, scabrid above, densely stellate-pubescent and 
usually whitish or pale grey beneath. Petiole ‘2 — '6 inch long, very 
stout, tomentose, usually with several pairs of large glands near the 
top and on the margin of the blade. Flowers white, about 1 inch dia- 
meter, 2-3 together on each peduncle. Peduncles axillary, solitary 
or clustered, np to '5 inch long, stout, tomentose* Pedicels up to '5 
inch long, stout, tomentose. Fruit '7 — 1 inch diameter, globose, not 
lobed, purple, crustaceous, hairy. 

Occurs throughout the BTibbiwalayan tract and outer hills up to 3,500 feet. 
Common in open grassy., areas in sal forest. Flowers :. August- September. Fruit r 
November — J arm ary, 

2. ECHINOCAEPUS, Bhimc. 

Trees. Leaves simple. Flowers axillary, solitary or clustered. 
Sepals 4-5, imbricate. Petals 4-5, variously cut. Stamens numerces, 
free, arising from, a thick disk. Ovary 3 — 6-celled ; ovuleS many in 
each cell; style subulate. Capsule coriaceous or woody, prickly or 
setose, 3 — 6-celled or by abortion fewer. 

Echinocarpns tomentoSus, Benth . — A medium-sized evergreen tree. 
Bark smooth, grey. Twigs tomentose. Leaves 6—11 by 3—5 inches, 
obovate or broadly elliptic, shortly and abruptly acuminate, base rounded 
or cuneate, serrulate with apiculate teeth in the upper two thirds or 
entire, coriaceous, rusty tomentose on both surfaces when young, 
ultimately glabrescent and shining above; lateral nerves 10 — 12 pairs, 
prominent beneath. Petiole '4 — 1‘5 inches long, tumid and somewhat 
glandular beneath at its junction with the leaf, tomentose. Flowers 
about 1 inch diameter, solitary in the axils of undeveloped leaves towards 
the bases of the new shoots. Peduncles tomentose, 1 — 1'5 inches long. 
Sepals ovate, villous on both sides. Petals twice the length of the 
sepals, broadly truncated and irregularly cut into teeth at the apex, 
with numerous parallel pubescent nerves. Capsule about. 1'5 inches 
diameter, ovoid, woody, 5-valved, the valves densely clothed without 
with erect bristles T5~— ‘2 inch long in the. mature fruit. Seeds 
smooth, brown, ‘4 inch long. 

Occurs in the central hill Tanges between 3,000 and 5,000 feet, Bare and only 
recorded from Sirkot in Garhwal.. Local in Almora.. It is usually found growing in. 
ravines. Flowers ; April; Fruit : September* 
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3. TRHJMFETTA, Linn. 

Herbs or undershmbs with stellate pubescence. Leaves usually 
serrate, sometimes 3 — 5-lobed. Flowers yellow, axillary or leaf-opposed, 
few or densely cvmose. Sepals 5, distinct. Petals 5, rarely 0, 
glandular, Stamens indefinite, rarely 5 or 10, inserted on the glandular 
torus, free. Ovary 5-celled ; cells ‘2- ovuled; style filiform; stigma 2 — 5- 
toothed. Capsule globose or ovoid, echinate or setose, indehiscent or 
separating into cocci. Seeds 1-2 in each cell. 

Lower leaves ovate, not lobecL Bipe fruit Including the 
spines '&-'7 inch diameter ... ... ... 1. pilosa. 

Lower leaves rounded, usual] v Sdobed, Bipe fruit includ- 
ing the spines '2- *8 inch diameter ... 2. rhomboidea* 

1. Triumfetta pllosa, Roth. Vern. Kura, KG. — An erect 
deciduous sbnib 2—8 feet high with stem up to 1 inch diameter. 
Bark pale brown , smooth , with numerous small lenticels. Blaze 
‘1 inch, very fibrous, greenish. Twigs clothed with stellate hairs with 
red bulbous bases. Leaves alternate, the upper ones gradually diminish- 
ing in size and narrower. Lower leaves up to 5 by 2*25 inches, ovate, 
irregularly serrate, gradually tapering to an acuminate point, base 
rounded or subcordate, 5-nerved, rather hashlv stellate-hairy on both 
surfaces, ^Petiole "5 — I '5 inches long, with bulbous-based stellate hairs 
like the stem. Flowers '3 inch diameter, in few-Sowered axillary and 
leaf-opposed fascicled cymes up to *5 inch long. Peduncle and pedicels 
hairy. Petals lignlate, yellow, *25 inch long. Stamens yellow. 
Fruit including the spines '6 — *7 inch diameter. Spines '2 — ‘25 inch 
long, hooked, hispid in the lower half and dilated near the base. 
Capsule dehiscent. Seeds shining, glabrous, T inch long. 

Occurs throughout tbs area up to 6,000 feet. Fairly common on waste ground or 
amongst scrubby undergrowth especially on hot dry elopes. Flowers : June — October. 
Fruit : October— January. 

2. Triumfetta rhomboidea, Jacq. — An erect eubdeciduous shrub 
2 — 6 feet high with stem up to *75 inch diameter, or herbaceous when 
small. Bark reddish-brown. Twigs slender, pubescent usually with 
simple hairs without bulbous bases. Leaves alternate, variable in size 
and sbape ; the lower 2-3 inches diameter, usually 3-lobed, irregularly 
serrate, clothed with simple and stellate hairs on both sides and with 
simple hairs on the nerves beneath, base cordate or cuneate, 5-nerved; 
the upper usually entire; the uppermost much smaller and lanceolate. 
Petiole up to 1*5 inches long, more or less hairy. Flowers *3 inch 
diameter, in dense axillary and leaf-opposed cymes, solitary or fascicled 
and forming a long terminal spike-like inflorescence. Sepals ligulate, 
hooded and apieulate at the apex. Petals *15 inch long, yellow. Fruit 
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including the spines '2 — ‘3 inch diameter* Spines *05 inch long, 
hooked, glabrous* 

Occurs throughout the area up to 5,000 feet. Abundant on grazing grounds and in 
dry miscellaneous forest, Floorers : June — October* Fruit : October — February. 


* 
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XVI. — LINACEJS. 

Herbs shrubs or rarely trees. Leaves alternate , simple, usually 
entire; stipules lateral, intrapetiolar or 0. Mowers regular, bisexual, 
often 2-or more-morphic. Sepals 5, rarely 4, free or connate at the base, 
imbricate. Petals as many as the sepals, hvpogynous or slightly peri- 
gynous, imbricate. Stamens 1-2 or rarely 3 times as many as the petals, 
occasionally with interposed staminodes, united at the base into a ring 
or short tube ; filaments usually filiform ; anthers versatile. Disk 0 or of 
(usually) 5 entire or 2-lobed glands, adnate to the stamina! tube. Ovary 
free, entire, 3 — 5-celled; ovules 1-2 in each cell; styles 3 — 5, free or 
connate; stigmas usually terminal. Fruit a septicidal capsule, splitting 
into as many or twice as many valves as there are cells to the ovary, or 
a drupe. 


REIN WAKDTIA , Dumort. 

Under shrubs. Leaves membranous, usually serrate; stipules 

minute, caducous. Flowers large, yellow or white, in short axillary 
■racemes of in terminal corymbs; pedicels bracteate. Sepals 5. Petals 
o, contorted. Stamens 5, connate at the base, alternating with setifonrr 
staminodes. Glands 2-3, adnate to the staminal tube. Ovary o t 
3 — 5 cells, each cell 2-Iocellate ; ovule 1 in each locellus; styles 3-4 rarely 
7, filiform. Capsule gobose, 6— 8-valved. 

Relnwardtla trigyna, Planch, Vera. Piunli or Piuli, Gen,— -An 
erect deciduous glabrous Bhrub, usually 1-3 feet high but up to 8 feet 
with stems '75 inch diameter. Bark fairly smooth, pale yellowish-or 
greenish-brown, lenticellate. Blaze '05 inch, greenish , not fibrous. 
Leaves 1—4 inches long, elliptic-lanceolate or oblanceolate, acute, 
decurrent into a short petiole, entire or minutely crenate-serrate, 
glabrous, mucronate, pale beneath. Mowers mostly solitary and 
axillary, yellow, showy, sweet-scented, about 1'6 inches diameter. 
Stamens in some flowers shorter in others longer than the style. 
Capsule ’3 inch diameter, depressed-globose, striped alternately green 
and dirty yellow before ripening, brown when ripe. 

Occurs throughout the area between 1*000 and 7,000 feet, Found in most localities 
especially in bartj forest where it is often common. Flowers : December^Mareh. Fruit s 
April — June. ^ 
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XVII. — MALPIGHIACEJS. 

Trees or erect or climbing shrubs. Leaves usually opposite and 
entire; stipules small or 0. Flowers bisexual, often irregular; pedicels 
jointed, braeteate. Sepals usually 6, imbricate, one or more usually 
furnished with large glands. Petals 5, usually equal, fimbriate or 
dentate, often clawed. Disk small. Stamens usually 10, 1 or more 
sometimes much longer than the others ; filaments free or connate at 
the base. Ovary 3-celled; cells l-ovuled; styles 1 — 3. Fruit of 1 or 
more winged samaras, rarely a drupe. 

Style 1; petals unequal ... ... ... 1. Hiptage. 

Styles 3; patois equal ... ... ... ... 2. Aspidopterys. 

1. HIPTAG-E, Geertn. 

Climbing shrubs or rarely small trees. Leaves opposite, coriaceous, 
entire, eglandular, exstipulate. Eacemes terminal and axillary ; ped- 
uncles braeteate. Flowers with 4 white and one coloured petal, fragrant. 
Calyx 5-partite with one large gland partly on the pedicel. Petals 
clawed, unequal. Stamens 10, curved, <Jjne much longer than the 
others; filaments connate at the base. Ovary 3-lobed; styles 1-2, 
coiled ; stigma capitate. Fruit of 1 — 3 winged samaras. 

Hiptage Madablota, Geertn. Vern. Anetha, G and R . — A large 
evergreen dextrorse climber with rambling stems up to 4 inches diameter 
and 40 feet high. Bark slightly rough, dark reddish-brown. Blaze 
*2-*3 inch, hard, fibrous next the wood only, pale yellow densely 
streaked and mottled with orange and sometimes tinged pink. Branches 
smooth, grey, with numerous minute lenticels. Leaves opposite, 4 — 8 
by l‘75-2'75 inches, elliptic-lanceolate or oblong, acuminate, entire, 
glabrous except when quite young, thinly coriaceous, two glands on the 
margin of the -leaf near the base one on either side of the midrib, 
secondary nerves 5 — 8 pairs, very glossy and usually tinged pink when 
young, glossy dark green above and pale and glossy beneath when 
mature. Petiole , 2 -t-* 4 inch long, deeply channelled. Flowers ‘75 — 1 
inch diameter, fragrant, in pubescent axillary racemes 1—6 inches long 
sometimes forming terminal panicles. Petals orbicular, fimbriate, white, 
the upper one yellow in the centre. Fruit of 1—3 samaras, each with 
3 obovate or qblanceolate wings, one 1'5 — 2 inches long, 'the other two 
smaller. 

; Occurs throughout the area, up to 3,500 feet. Fairly common inmoist rociy ravines 
and hr swampy localities. Flowers : March- April. Fruit : April — Juno. 
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2. ASPIDOPTERYS, A. Juss. 

Climbing shrubs. Leaves entire, eglandular, ex stipulate. Flowers 
panicled or fascicled; peduncles bracteate; pedicels slender. Sepals 5, 
short, eglandular. Petals 5, not clawed, entire, white or yellow. 
Stamens 10; filaments free or connate at the base. Ovary 3-Iobed; 
styles 3. Fruit of 1 — 3 samaras surrounded by a shield-like membran- 
ous wing. 

Aspidopterys Wallichll, Hook. /. — -A dextrorse climber with stems 
up to IS feet high and '5 inch diameter. Twigs, lower surface of the 
leaves, and inflorescence clothed with white or pale grey tomentum. 
Leaves opposite, 3 — 7 inches long, ovate elliptic or sub-orbicular, base 
rounded or subcordate, shortly acuminate, entire, glabrescent above; 
lateral nerves prominent beneath, 4—5 pairs, arcuate. Petiole ’4 — '8 
inch long. Flowers *3 — '35 inch diameter, pale greenish-yellow, 
scented, in long lax terminal panicles the lower branches in the axils 
of leaves. Fruit of 1—3 samaras. Wing 1 — 1*5 inches long, oblong- 
ovate or orbicular, with conspicuous radiating nerves. 

Occurs throughout the area between 1,000 and 4,500 feet. Common in open dry 
i&iellnneous oy serab forest. Flowers : July — September, Fruit : October — February. 
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XVIII.— RUT ACE^E 

Trees or shrubs, sometimes climbing, rarely herbs, abounding in 
pellucid glands filled with essential oil. Leaves opposite or alternate, 
usually compound, exstipulate. Flowers usually hermaphrodite and 
regular, in cymes or panicles, rarely in racemes. Calyx of 4-5, rarely 
3, small lobes. Petals 4-5, rarely 3, hypogynous, valvate or imbricate. 
Disk- annular, crenate or lobed. Stamens usually either as many or 
twice as many as the petals ; filaments usually free, inserted around the 
disk ; anthers introrse. Ovary of usually 4—5 free or connate carpels ; 
styles as many as the carpels, free or more or less connate ; ovules usually 
2 in each cell. Fruit a capsule berry or drupe, sometimes splitting into 
cocci. 

I. Armed. 

A, Leaves 1-foliolafce ... ... 1. Citrus. 

+ B, Leaves trifoliolate 

*L, A tree ... ... ... 2. Aegis. 

2. A climber ... ... ... ... 3. Todd&lia, 

C. Leaves imparipinnate ... 

1. Prickles Battened, ultimately raised on a 

woody pedestal, Fruit capsular ... 4. ZantJioasylum. 

2. Thorns terete, not raised on a pedestal. Fruit 

a beny ... ... 5. Lirtionia. 

II. Unarmed. 

A. Leaves simple. Stamens 5 ... G. Skimmia. 

B. Leaves 1-pinnate 

1, Leaflets I — 7. Stamens 8—10. 

(o) Leaves glabrous. Style persistent ... 7. Glyeostnis. 

(6) Leaves pubescent. Style deciduous. 

Flowers in terminal panicles ... 8. Glauserta. 

2. Leaflets 8—25. Style deciduous. .Flowers 

corymbose or in few-flowered cymes . ... 9. JLiurruya. 

G. Leaves 2* or 3-p;nnate ... 10, BtEnninghattsenia. 

1. CITRUS, Linn. 

Evergreen shrubs or trees, usually with axillary thorns. Leaves 
alternate, 1-foliolate ; petiole often winged ; stipules 0. Flowers axillary, 
solitary fascicled or in small cymes. Calyx 3— 5-lobed. Petals 4 — 8, 
thick, imbricate. Disk large. Stamens numerous, inserted round the 
disk j : filaments irregularly polyadelphous. Ovary many-celled ; style 

* 
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stout; stigma capitate; ovules 4— S in each cel!, 2-seriate. Fruit a large 
many-eelled berry with coriaceous or fleshy rind. 

Citrus medica, Linn. Venn Nimbu, Bijora . Eng. Wild 

Lemon. — An evergreen shrub 6—12 feet high with stems up to 4 inches 
diameter. Young shoots glabrous. Bark smooth, yellowish-brown. 
Blaze '1 inch, pale orange or pale yellow. Branches up to about 
2 inches diameter armed with sharp, stout* straight, axillary thorns up 
to 3 inches long. The branches often procumbent, and rooting freely in 
contact with the ground. Leaves & — 6 by -1*2-3 inches, oblong or 
elliptic with acute or rounded apex, rather obscurely crenate-serrate, 
coriaceous, glabrous, pellucid-punctate, dull dark green above. Petiole 
'2 — r 5 inch long, sometimes very narrowly winged. Flowers 1'5 — F75 
inches diameter, scented, white tinged pink outside, often unisexual, 
in few-flowered axillary cymes up to 1 inch long or solitary. Pedicels 
'15 — ‘25 inch long. Fruit 2-3 inches long, usually obovoid, yellow when 
ripe, with a leathery rind. 

Occurs throughout the eubhimalayan tiaet up to 3,000 feet. Fairly common in 
swampy or moist localities or in shady rarinss, sometimes forming almost impenetrable 
thickets. Flowers chiefly December — April. Fruit : December — April. 

The plant described above is probably truly wild and indigenous within our area. 
There is a Citrus found apparently wild in the Kighol valley of Korth G&rhwaJ, bnt*no 
specimens have been collected. The wild form of the orange C. Aurantium, Einn. has not 
yet, I believe, been collected within our area. It is said, to differ from C r medica in the 
twigs being pale instead of purple, in ibe petals being without any tinge of pink, and in 
the flowers being always bisexual. 

2. AEGLE, Corr. 

Trees, armed with spines. Leaves alternate, 3-foliolate* Flowers 
hermaphrodite, rather large, white, in axillary panicles. Calyx 4 — 5- 
lobed, deciduous. Petals 4 — 5, imbricate. Stamens numerous, inserted 
round the disk. Ovary 8 — 20-ceIled, the cells peripheral round a thick 
axis; style short; stigma deciduous; ovules numerous, 2-seriate in each 
cell. Fruit a large 8 — 15-ceOed berry* Seeds numerous, embedded in 
aromatic pulp. 

Aegle Marmelos, Con . Verm Bel, Gen. — A small or medium- 
sized deciduous tree up to 4 ? 5 feet girth and 45 feet high, armed with 
1-2 straight sharp axillary thorns up to 2 inches long. Bark dark grey, 
slightly corky, rough, with a few shallow vertical cracks. Blaze 
‘5 inch, hard, pale orange-yellow. Leaves alternate, 3-foIiolate, rarely 
5-foiiolate, Petiole l-2"5 inches long, terete. Leaflets 2—4 by 1-2*5 
inches, ovate or ovate-lanceolate, crenate, acuminate, membranous, 
pellucid-punctate, the . lateral opposite. Fetiolule of terminal leaflet - 
up to 1 inch long, of lateral leaflets up to 4 inch long. Flowers about 
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1 inch diameter, greenish- white, sweet-scented, in lateral and sub- 
terminal simple pubescent panicles P5 — 3‘5 inches long, appearing with 
the new leaves. Fruit 2-3 inches diameter (iarger in cultivated forms), 
globose or oval, grey or yellowish with a woody rind. Seeds numerous, 
embedded in a clear mucilage and yellow sweetly-aromatic pulp. 

Occurs throughout the area up to 4,000 feet. Comiuou in dry miscellaneous forest 
especially grazed areas, less frequent in sal forest. Flowers i May-June. Fruit : May- 
June of the following: year, 

3, TODDALIA, Juts. 

Shrubs, erect or climbing, generally armed with recurved prickles. 
Leaves alternate, trifoliolate, the leaflets gland-dotted. Flowers small, 
unisexual, in cymes or panicles. Calyx short, 5-lobed, Petals 5-6, 
valvate. Stamens in male flowers as many as the petals ; filaments 
slender ; anthers introrse ; in female flowers reduced to staminodes. 
Ovary 5-6-celIed in female flowers, rudimentary in male; style 0; stigma 
capitate. Fruit 4 — 6-ceIled, fleshy. 

Todd&lia aculeata, Pers. Verm Ghingatti, RK. — An evergreen 
climber with rambling stems up to 50 feet high and 4 inches diameter. 
Bq^k pale brown, fairly smooth, with numerous conspicuous paler 
circular lenticels and armed with small hooked prickles about '1 inch 
long, raised on old stems on the top of a conical woody pedestal up to ‘5 
inch high. Blaze '1 — ‘3 inch, crisp, pale yellow closely mottled with 
sclerotic orange portions in the outer half, turning pinkish-brown on 
exposure. Leaves alternate, digitately trifoliolate. Petiole '6 — 1'2 
inches long. Leaflets sessile, 2—4 by '7 — F5 inches, obovate-oblong 
or oblong, cremilate, shortly blunt-acuminate, base acute, glabrous, 
coriaceous, dark shining green above with many slender parallel nerves 
inconspicuous beneath. Flowers ‘15 — *25 inch diameter, pale greenish- 
yellow, in axillary and terminal pubescent panicles 1 — 2'5 inches long. 
Fruit '3 — ‘5 inch diameter, sub-globose, with 5 shallow grooves, 
yellowish. Seeds several, surrounded by a colourless mucilage. 

Occurs throughout the area between 1,000 and 4,500 feet, usually in moist ravines 
or ax swampy localities. Flowers : February — April, Fruit: July— September. 

4. 2ANTH0XYLUM, Linn. 

Trees or erect or climbing shrubs, often armed with stout prickles. 
Leaves alternate, trifoliolate or imparipinnate ; leaflets opposite or 
alternate, entire or crenate, often oblique, pellucid-punctate. Flowers 
small, in cymes, often unisexual , Calyx 3 — & fid, rarely 0. Petals 
3-HS, sometimes 0. Disk small or obscure. Stamens B — 5, hypogynous, 
reduced to scales in male flowers. Ovary of 1—5 carpels, rudimentary 
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in the male; styles free or connate above; stigmas capitate; ovules 2 
in each cell. Fruit of 1—5 carpels, dehiscing ventrally. 

I. — Petiole winged* Flowers apetalous . 

1, Leaves glabrous* Flowers yellow 1* alatwn r . 

2 , Leaves pubescent* Flowers purplish-red *,* 2, acanihopodium* 

II* — Petiole not winged* Flowers poiypetalous „■ 8* oxyphyllum. 

1. Zanthoxylura alatum, Roxb. Vem. Timnt or Titiffir, Gen.— 
An evergreen or subdeciduous shrub or occasionally a small tree up 
to 20 feet high and stem 9 inches diameter. Young shoots glabrous. 
Branches armed with nearly straight prickles up to ‘5 inch long, raised 
bn old stems on the top of an oval woody pedestal. Twigs smooth, 
greenish, with scattered pale lenticels. Bark pale brown, rather deeply 
furrowed, corky. Blaze '3 — "6 inch, pale yellowish-brown with or with- 
out paler streaks, soft, the whole rapidly darkening on exposure. Leaves 
imparipinnate, 4 — 9 inches long, the rachis with a foliaceous green wing 
up to ‘15 inch broad, often bearing straight pink prickles up to '6 inch 
long. Leaflets 6—11, lanceolate, more or less serrate and each serrature 
with a pellucid gland, sparsely pellucid-punctate, acute or acuminate, 
sessile, glabrous, dark glossy green above, pale beneath ; the terminal 
2’5— 4'5 by ‘6 — I'l inches; the lateral smaller. Flowers polygamous, 
yellow, in dense pubescent lateral panicles 1 — 3 inches long.* Fruit of 
1 — 3 carpels. Carpels ‘15 inch diameter, globose, red, glabrous. Seed 
solitary, ‘1 inch diameter, globose, shining, black. 

Occurs throughout the area between 3,OUO and 7,OOQ feet. Common on open 
grazing lands and in secondary scrub forest. Flowers: April — June* Fruit: August- 
October- 

2. Zanthoxylum acanthopodium, >DJC.— An erect shrub 4—10 feet 
high with stem up to 3 inches diameter. Young shoots glabrous or 
shortly pubescent. Stems and branches armed with broad-based straight 
prickles up to ‘6 inch long, raised on old stems on the top of an oblong 
woody pedestal. Bark greenish-ashy, smooth, with numerous pale 
circular raised lenticels. Blaze '1 inch, greenish. The whole plant 
very aromatic. Prickles, young shoots, and rachis and midrib of 
leaflets usually tinged pink or with pink glandular spots when young. 
Leaves imparipinnate, 4‘5 — 10 inches long, the rachis with a foliaceous 
green wing up .to ‘2‘ineh broad, the rachis and midrib usually arfned with 
straight prickles up to '5 inch long. Leaflets 5— 13, subequal,- 1*6 — 3 
inches long, oblong-lanceolate or the basal pair often ovate, acute, 
serrate with a gland at the base of each tooth, gland-dotted, shortly 
pubescent on both surfaces, main lateral nerves distinct 10—20 pairs,- 
sessile. Flowers ‘15 — ‘2 inch diameter, dull purplish-red, in axillary 1 
rounded panicles up to ‘5 inch long, usually 2 together in each leaf-axil.- 
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Stamens twice the length of the sepals, Anthers yellow. Fruit of 1 — 4 
carpels. Carpels '15 inch diameter, globose, slightly hairy. Seed 
solitary, ‘1 inch diameter, globose, shining, black. 

Occurs at Xaini Tal between 5,000 and 7,500 feet and is apparently also found in 
parts of the Almora District. It is found both in oak forest and on open sunny aspects, 
and is not uncommon round Naim Tal. Flowers: September. Fruit: August- Septem- 
ber. In the absence of flowers or fruit this species may be distinguished from Z, alatum 
not only by the pubescent leaflets hut also by the leaflets being dull instead of flossy- 
above and by the glands not appearing as raised spots on the upper leaf-surface as is the 
case in Z. alatum* 

3. Zanthoxylum oxyphyllum, Edgew. — An evergreen shrub with 
sarmentose weak rambling stems usually supported by the surrounding ■ 
trees and shrubs and reaching 15 feet high and 2 inches diameter. 
Young shoots glabrous. Stems and branches armed with straight or 
hooked prickles up to ‘7 inch long, raised on old stems on the top of an 
oblong woody pedestal. Twigs Bmooth, green, not lenticellate. Bark 
greenish-brown, smooth, with conspicuous pale circular lenticels arranged 
in longitudinal lines. Blaze '1 inch, greenish, Leaves imparipinnate, 
7 — 16 inches long, rachis not winged but profusely armed with purplish' 
prickles above and below, the upper ones straight or sometimes absent 
the lower usually recurved. Leaflets 11 — 27, subequal, 1*25 — 3' 5 by 
• 6 ~*-l '5 inches, ovate to oblong-ovate, acuminate, base rounded, gland- 
ular-serrulate, gland-dotted beneath, the lower pairs usually alternate 
the upper opposite, glabrous. Petiolules ’05 — ‘15 inch long, puberulous. 
Flowers "2 inch diameter, dark purplish-red, in terminal pubescent' 
panicles 1 — 3 inches long, usually with a few prickles on the rachis. 
Anthers bright yellow. Fruit of 1 — 5 carpels. Carpels ‘2-’3 inch 
diameter, globose, dull red, glabrous. Seed solitary, *2 inch diameter, 
shining, black. 

Ocgupb throughout the hills between 6,000 and 9,000 feet. Usually found in 
shady forest of Quercus dilatata on north aspects* Loeal, but often fairly common 
where it occurs, Flowers : May. Fruit i November-Deceinber, / 

5.. LIMONIA, Linn. 

-Shrubs or small trees, often armed with spines. Leaves alternate, 
3-foliolate or imparipinnate with usually opposite leaflets; petiole and 
rachis winged. Calyx 4-5-lobed or -partite. Petals 4-5, imbricate 
.Stamens 8 — 10, free. 1 Ovary 4-5-celled; style short, stigma obtuse or 
capitate ; ovules 1-2 in each cell. Fruit a I — 4- celled and -seeded berry. : 
Seeds imbedded in mucilage. ■ 

Limonia acidisslma, Linn. Vem. Kath-bel, SO.— A shrub or 
small, tree up to 1*5 feet girth and 25 . feet high,' armed with sharp 
rigid straight thorns *5 — l.inch long. Shoots pubescent. Bark, 
yellowish-brown, rough, often with long vertical cracks, corky. Leaves.' 
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pinnate, 3 — 6. inches long; petiole and racbis jointed, the former narrow- 
ly, the latter very broadly winged. Leaflets 5 — 7, the lateral opposite, 
1 — 2 'inches long, sessile, rhomboid-ovate to lanceolate, usually obtuse 
and notched at the tip, base cuneate, margin crenulate, glabrous, gland- 
dotted . Flowers tetramerous, '3 inch diameter, .white or pale yellow, 
fragrant, in short close axillary racemes '5—1 inch long often with 1*2 
leaves at the base. Peduncles solitary or 2-3 together. Pedicels '2- ‘3 
inch long. Berry '3-‘5 inch diameter, globose, black when ripe. Seeds 

1 — 4 imbedded in very bitter pulp. 

Occurs in the Bhabax and outer hills up to 3,000 feet, but has not yet been 
recorded east of the Kosi river. Not common. It lb usually found in dry miscellaneous 
forest. Blowers ; ApriJ-May, "Bruit : November- December. 

1 6. SKIMMIA, Thunb. 

Unarmed shrubs, strongly scented. Leaves alternate, simple, 
entire. Flowers polygamous, crowded in terminal panicles. Calyx, 
4-5-lobed, imbricate. Petals 4-5, valvate or slightly imbricate. Disk 
obsolete. Stamens 4-5, imperfect in the female flower. Ovary entire, 

2— 5-celied; style single or 0; stigma capitate,. 2 — 5-lobed; ovules 
solitary. Fruit a fleshy drupe with 2 — 5 cartilaginous 1-seeded stones* 

Skimmia Laureola, Sieb . and Zucc. Vera. Nair, NGL Naifti, 
R3L — An erect evergreen glabrous shrub 2—4 feet high with* stems up 
to 1 indh diameter. Bark fairly smooth. Blaze yellow. All parts 
strongly aromatic. Leaves crowded towards the ends of the branches, 
3~-6 by ‘8— P5 inches, closely gland-dotted, oblong-lanceolate or 
oblahceolate, acute or acuminate, thick, softly coriaceous, lateral nerves 
obscure. Petiole '1 — '3 inch long, stout, flattened above. Flowers 
'3— *5 inch diameter, pale greenish-yellow, fragrant, in compact, erect, 
terminal panicles 1‘5 — 2 inches long. Stamens yellow, as long as the 
petals. Drupe ovoid, " 5 — '7 inch long, red when ripe. 

Occurs throughout the hills between 7,000 aud 10,500 feet. Common in shady 
forest especially on north aspects, sometimes at the uppermost fore3t limit. Usually 
gregarious forming rather dense patches. Blowers : April-May. Bruit: October. 

: 7* GLYCOSMIS, Correa . 

: Unarmed shrubs or small trees. Leaves 1-foliolate or imparipin- 
nate; leaflets alternate. Flowers small, in panicles* Calyx 4-5-lobed; 
lobes broad, imbricate. Petals 4-5, imbricate. Stamens 8 — 10, free, 
inserted round a disk. Ovary 2 — 5-ceIled; style shot; stigma capitate; 
ovules 1 in each cell. Fruit a dry or pulpy' berry, 1— 3-seeded. 

Glycosmis pentaphylla/Corr^ Vem. Ban-nimbu t E.— An ever- 
greeh shrub £-~10 feet- high with stems up to 5 inches diameter. Twigs 
stout , smooth , glabrous, green. Bark fairly smooth* Blaze '2 — '4 inch , 
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rather fibrous, pinkish- or purplish-brown.. Leaves alternate or sub- 
opposite > 1 — 7- foliolate; rachis smooth, terete , up to 6 inches long* 
Leaflets opposite or alternate, variable in size and shape; the terminal 
usually much the larger and measuring 4 — 10 by 1'75 — 3*25 inches; 
all oblong or elliptic-oblong , apex variable, undulate, entire or remotely 
crenulate, base acute, gland-dotted, rather coriaceous, glabrous, aromatic 
when crushed, with about 9 — 12 pahs of lateral nerves, Petiolule '05 — '2 
inch and rarely up to '5 inch long. Flowers T-'2 inch diameter, whitish 
or yellowish, ini pubescent or puberulous axillary and terminal panicles 
l'5-4 inches long. Berry '3 — ‘5 inch diameter, depressed globose, dirty 
yellowish or pinkish. Seed 1. 

Occurs in the subhun airman tract op to 2,000 feet. Abundant b^th in f&iaud 
moiat miscellaneous forests where it often forme dense undergrowth. Very gregarious. 
Flowers and fruit during most months of the year, 

8. CLAUSENA, Bunn , 

Unarmed shrubs or trees. Leaves imparipinnate ; leaflets alternate, 
gland-dotted. Flowers email. Calyx 4-5- lobed. Petals 4-6, free, 
imbricate. Stamens 8 — 10, inserted round the disk, alternately longer 
anti shorter. Ovary usually 4-5- celled ; style thick ; ovules 2 in each 
cell. Fruit a 2 — 5- celled berry, 

Clansena pentaphylla, r DC ^ -An erect shrub 3 — 6 feet high. Twigs 
tomentose, terete. Leaves alternate, 3— 7-foliolate ; the rachis terete, 
tomentose, stout, up to 7 inches long. Leaflets alternate or subopposite, 
3 — 7 by 1*5 — 3 5 inches, elliptic rhomboid or ovate, acuminate or acute, 
base cuneate usually acute and oblique, entire rarely obscurely toothed, 
pubescent on both surfaces especially along the nerves, glandular 
especially on the leaf margin, pellucid-punctate, thinly coriaceous, 
aromatic when crushed, with about 7-32 pairs of lateral nerves. Petio- 
lule '05 — '2 inch long- Flowers ‘2 inch diameter, yellowish, tetramerous, 
in terminal softly pubescent panicles 4 — 12 inches long. Berry *4 — *7 
inch long, ovoid, pale orange, vemicose with tufts of short hair or glabres- 
cent when ripe. 

Occurs iu fbe subhimakyan tract up to 2,000 feet. FWers: April — June, Fruit i 
July — Septembsr. 


9. MURRAYA, Linn . 

Shrubs or small trees, unarmed. Leaves pinnate; leaflets, alter- 
nate. Flowers in corymbs or cymes, rarely solitary. Calyx 5-lobed. 
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.petals 5, free, imbricate. Stamens 10, inserted outside the disk; fila- 
ments alternately shorter and longer. Ovary 2 — 5- celled ; style decidu- 
ous ; stigma capitate ; ovules solitary or 2 superposed in each cell. Fruit 
a. 1-2- celled berry. 

-Leaflets 8—9. Flowers few ... ... ... 1. exotica. 

Leaflets 9—25. Movers numerous . ... ... 2. Koenigii. 

1. Murnya exotica, Linn. Vern. Marchula, Gen. Marchia, 
BD. — An evergreen shrub or small tree up to 3 feet girth and 15 feet 
high, with dense spreading crown. Stem crooked and becoming fluted 
at the base with increasing age. Bark rough, pale yellowish-brown, 
rather corky. Blaze ‘1 inch, pale yellow, scarcely fibrous. Young 
parts pubescent. Leaves 4 — 7 inches long. Petioles glabrous. 
Leaflets 3—9, alternate or subopposite, '5 — 3 inches long, the terminal 
the largest; all ovate-elliptic or rhomboid, usually acuminate, entire, 
glabrous, glosBy dark green above, paler and glossy beneath, base acute 
and oblique. Petiolules ‘1 — '2 inch long. Flowers "7 — 1'4 inches 
diameter, white, very fragrant, in axillary or terminal corymbs up to 
1*2 inches long or in few-flowered lax cymes. Berry '5 — ‘7 inch long, 
oblong or ovoid, narrowed at both ends, smooth, red when ripe, seated 
on the persistent calyx. 

Occurs throughout the stihhimu.ltbyu -13 tract and in the central and outer ranges 
between 1,500 and 4,500 feet, Fairly common in shady forest especially along ravines. 
Flowers z March— ^Tnly. Fruit : November— February. 

2. Mumya Koenigii, Spreng. Vern. Gandhela, Gen. Gannia, 
BD. — An evergreen shrub usually 5 — 15 feet high but reaching 20 feet 
with stem 8 inches diameter. Twigs pubescent. Bark of stems up to 
about 3 inches diameter smooth, dark purplish-brown or greenish-black 
with numerous minute pale lenticels often coalescing to form short 
longitudinal lines ; on old stems rough, dark brown. Blaze *2 — '35 
inch, not or scarcely fibrous, pale yellow. Leaves 5 — 14 inches long. 
Petioles pubescent. Leaflets. 9 — 25, usually 1 — 2 5 by 5 — 1 inch but 
the lowest often much smaller and rounder, ovate rhomboid or lanceolate, 
acuminate with obtuse notched or acute tip, base oblique, irregularly 
crenate-dentate, glabrous or nearly so above, pubescent beneath, sprink- 
led with black dots. Petiolules *l-‘2 inch long. Flowers '4- ‘5 inch 
diameter, white, sweet-scented, in much-branched terminal pubescent 
corymbs. Fruit ‘3 — '5 inch long, globose or ellipsoid, somewhat 
laterally compressed, pink with pellucid dots finally turning shining 
purplish-black. Seeds large, green, surrounded by a white juicy pulp. 

Occurs throughout the ana up to 4,000 feet. Abundaot in most types of forest 
ana very gregarious in habit Mowers : March— May. Ifruit ; Jnne-Juiy. 



XVIII. — EUTACEJE. 


77 


10. BOENNING-HA17SENIA, Reichb. 

An undershrub. Leaves alternate. Flowers in compound terminal 
leafy panicled cymes. Calyx 4- lobed, persistent. Petals 4, oblong, 
imbricate. Stamens 6 — 8, alternately longer and shorter. Ovary long- 
stipitate, 3 — 5- lobed and -celled; styles 3 — 5, connate. Ovules 6 — 8 in 
each cell. Fruit of distinct carpels. 

Boenninghansenia albiflora, Reiehenb. — An erect deciduous or 
subdeeiduous undershrub 1 — 3 feet high with stems up to '25 inch 
diameter, the basal half usually persistent and more or less woody. 
Bark smooth, peeling off in thin papery strips. Leaves 2 — 7 inches 
long, 2-and 3- pinnate. Leaflets variable in size up to '8 inch long, 
elliptic rhomboid or obovate, entire, tip emarginate or rounded, mem- 
branous, glabrous, pale glaucous green above, strongly aromatic when 
crushed. Petiolules 0 — '1 inch long. Flowers '15 — '25 inch long, in 
terminal spreading leafy panicles usually 6 — 12 inches long. Petals 
white, each with about two small yellow spots inside. Stamens about 
twice as long as the corolla. Carpels 3 — 5, '1 inch long or less, dark 
brown, deeply ribbed. 

Occurs throughout the hills between 4,000 and 7,500 feet. Cammcm and often 
gregarious iu shady oak forest, Flowers ; July — October: Fruit ; Ifovepiber- 
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XIX . — SIMARUB ACE^E . 

Trges or shrubs, usually with bitter bark. Leaves alternate, pinnate 
or rarely simple; stipules 0 or deciduous. Flowers regular, small, 1- 
sexual or polygamous rarely hermaphrodite. Calyx 3 — 5-lobed. Petals 

3 — 5, rarely 0, valvate or imbricate. Disk usually present. Stamens 
as many as or twice as many as the petals, rarely indefinite, inserted at 
the base of the disk ; filaments free ; anthers usually introrse, dehiscing 
longitudinally. Ovary free, 1 — 6-celled! styles 2—5, free or united; 
ovules usually 1 in each cell. Fruit usually of 2 — 6 distinct carpels, 
sometimes samaroid or baccate. Seeds usually solitary. 

PICRASMA', Blume. 

Trees or shrubs. Leaves imparipinnate. Flowers dioecious or 
polygamous, in axillary panicles. Calyx minute, 4-5-toothed. Petals 

4- 5, often enlarging after flowering, valvate. Stamens in males as many 
as. the petals, inserted round the thick disk, in females often wanting. 
Ovary of 3 — 5 distinct lobes each with a solitary ovule. Fruit of X — 5 
fleshy or membranous drupes. 

Picrasma quassioides, Bennett. Vern. Karwi. NG. — A large 
deciduous shrub or small tree up to 4 feet girth and 40 feet high, Young 
shoots, petioles and the rachis of young leaves rather densely clothed 
with rusty pubescence. Twigs and branches smooth, grey, with 
numerous small circular lenticels. Bark dark brown, roughish. Blaze 
*25 — *5 inch, white or yellowish.. Leaves and bark bitter. Leaves 
9 — 18 inches long, pubescent. Leaflets 7 — 15, increasing in size from 
the base, the lateral opposite, the terminal 3'5 — 7 by T25 — 2'5 inches; 
all Ovate to lanceolate, long-acuminate, serrate, membranous, nearly 
glabrous when mature. Petiolules of the lateral leaflets 0 — '1 inch long, 
of the terminal leaflet ‘5 — 1*25 inches long. Flowers '25 — *3 inch 
diameter, green , in axillary corymbose pubescent panicles 3—6 inches 
long. Fruit of 3 — 5 rather, membranous drupes ‘2-'3 inch diameter, 
black when ripe, each containing one seed. 

Occurs on the elopes of the main Himalayan range in North Garhwal between 
6>000 and 8,000 f^et, but has no$ yet been recorded from AJmora- Fairly common in 
shady forest. The leaves turn yellow before falling. Flowers : Jlay-June. 
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XX.—OCHNACEJE. 

Trees or shrubs. Leaves alternate, glabrous, simple or rarely 
pinnate, stipulate. Flowers regular, hermaphrodite, conspicuous, in 
racemes panicles or umbels rarely solitary. Sepals 4-5, free; imbricate* 
persistent. Petals 5, rarely 4 — 10, free, imbricate. Disk usually thick 
and enlarged in fruit. Stamens definite or indefinite, inserted at the 
base of the disk. Ovary 1 — 10-cel!ed; styles simple; ovules 1—2 in each 
cell or indefinite. Fruit indehiscent, of several 1 — 4-seeded drupes or 
pyrenes, or capsular. 


OCHNA, Linn. 

Trees or shrubs. Leaves simple, usually serrate or cren&te. 
Flowers in racemes panicles or umbels, conspicuous, yellow, from the 
ends of short woody branches. Sepals 5, imbricate, persistent, coloured. 
Petals 5 — 10, imbricate. Stamens numerous, shorter than the petals. 
Ovary deeply 3 — 10- lobed; lobes l-celled; ovule 1 in eaeh cell. Fruit 
of 3—10 distinct drupes seated on the enlarged disk. 

Ochna pumila, Ham. — A glabrous undershrub with a woody root- 
stock sending up annual, erect, scarcely woody shoots 6 — 18 inches high. 
Leaves 3 — 6 by 1-2*5 inches, broadly oblanceolate, apex rounded or 
acute, base gradually narrowed, finely and sharply serrate with apiculate 
ascending teeth, midrib prominent beneath. Petiole 'l-'2 inch long. 
Stipules *3— '6 inch long, linear-lanceolate. Flowers VB — 2 inches 
diameter, in pedunculate few-fiowered axillary umbels l'5-4'5 inches 
long. Peduncle 1 — 3 inches long. Pedicels *5 — 1'5 inches Jong. 
Drupes usually 4 — 6, '3-'4 inch long, oblong, greenish. 

Has been collected in the Jaspur Range of the Uamnagar Division. It Is nan ally 
found in open grassy sul forests and cm waste lands. Flowers; April— June, 
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XXI,— BURSERACE^. 

Trees or shrubs secreting oleo-resins in the cortex. Leaves alter- 
nate, rarely opposite, imparipinnate, 3-foliolate or rarely X-folioIate, 
exstipulate or rarely stipulate, Flowers regular, hermaphrodite or poly- 
gamous, usually small, in racemes or panicles. Calyx 3 — 6-lobed, 
imbricate or valvate. Petals 3 — 6, free or rarely connate, imbricate or 
varvane. Lise tree or adnate to the calyx-tube. Stamens as many as 
twice as many as the petals, inserted below or on the disk; filaments 
usually free. Ovary free, usually 2 — 5-celIed; ovules 2, rarely 1 in each 
cell. Fruit drupaceous, indehiscent with 2 — 5 pyrenes, rarely dehiscent 
and pseudocapsular. 


GARUGA, Roxb. 

Large trees. Leaves imparipinnate, crowded at the ends of the 
branches; leaflets opposite; stipules 0. Flowers polygamous, in much- 
branched panicles. Calyx campanulate, 5-lobed, valvate. Petals 5, 
inserted on the tube of the calyx, outside the disk. Stamens 10, 
inserted with the petals. Ovary 4’5-ceIIed ; ovules 2 in each cell. Fruit 
a fleshy drupe with 1 — 5 bony pyrenes, each 1-seeded. 

Garaga pinnata, Vern. Titmer , EA and R. — A small or 

medium-sized deciduous tree up to 7 feet girth and 60 feet high, Park 
roughish, dark brown sometimes almost silvery at others blackish in 
parts, exfoliating in irregular woody scales. Blaze '5 — 1 inch, soft, not or 
very shortly fibrous, without distinct fibrous bands, pink to reddish- 
brown. Young shoots pubescent. Leaves alternate, 6 — 18 inches long. 
Leaflets 11 — 21, up to 4 by V5 inches, ovate or oblong-lanceolate, crenate, 
long-acuminate, oblique, more or less pubescent on both surfaces even 
when mature. Petiolnles '1 — *2 inch long. Flowers '25 inch long, 
yellow, in axillary tomentose panicles 6 — 12 inches long, appearing with 
or before the leaves, crowded towards the ends of the shoots. Drupe 
’7 — 1*2 inches diameter, globose, smooth, greenish-yellow; containing 
'1 — i pyrenes. 

Occurs throughout the area, up to 3*600 feeti. Fairly ccmiaoD in dry miBcdlsiicous 
fareftt. Flnwcra ; March- April. Fnrit : Baptember'-Octobar, 
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XXII MELIACEiE. 

Trees or shrubs. Leaves alternate; usually pinnate rarely simple 
or bipinnate; stipules 0. Flowers regular, hermaphrodite or polvgamo- 
dioecions. in panicles. Calyx usually small, 3 — 6-lobed, rarely entire 
or with free sepals, usually imbricate. Petals 3—6, free or rarely con- 
nate at the base. Disk tubular or annular, rarely obsolete. Stamens 
4 — 12; filaments connate in a tube, rarely free. Ovary usually free, 
2 — 8-celled ; style simple ; ovules 2, rarely more or solitary. Fruit 
various. Seeds sometimes arillate or winged. 

I- — Leases 1 -pinnate. 

A. Seeds winged. Stamens not united into a tube 1. Ct&reltt. 

B- Seeds nob winged. Stamens united into a tube 

1. Fruit a drupe **♦ ... ... 2, Astctditachta-. 

2. Fruit a capsule* 5 inch di&meter 3* Heyitea. 

3. Fruit a capsule* 15—2 inches diameter ... 4. Dy sooty torn. 

H. — Leases 2- or 3-pin nate. Seeds not winged. 

Staiftens united into a tube , ,, ... ..*5. Melia. 

1. CEDRELA, Linn. 

Tall trees. Leaves imparipinnate. Flowers hermaphrodite, small, 
white, in terminal or subterminal panicles. Calyx short, 5-lobed. 
Petals 5, free, imbricate. Stamens 4—6, free, inserted on a raised disk, 
sometimes with alternating staminodes. Ovary 5-eelled ; style slender ; 
ovules 8 — 12 in each cell, biseriate. Fruit a coriaceous 5-vaIved capsule. 
Seeds winged at one or both ends. 

Leaflets entire. Seeds winged at both ends ... ... 1. Toma. 

Leaflets serrate. Seeds winged only at the apex ... 2. serrate. 

1, Cedrela Toona, Roxb. Vern. Tun, Gen. Suni, RK. Eng. 
Toon. — A large deciduous tree commonly up to 9 feet girth aud 90 feet 
high. Bark dark grey or reddish-brown, rough with shallow reticulate 
cracks exfoliating in irregular woody scales. Blaze '5-‘6 inch, fibrous 
throughout, pink or pinkish-brown sometimes with a few white bands 
towards the outside, bitter to the taste, juice turning purple on the blade 
of . a knife. Leaves 12—24 inches long, usually glabrous when miture 
or with tufts of hair in the nerve-axils beneath, often paripimiate by the 
abortion, of the terminal leaflet. Leaflets 10—30, opposite or alternate, 

2 — 6 by '7— 2*5 inches, lanceolate or ovate-lanceolate, acuminate, entire 
or faintly sinuate, base oblique. Petiolules '2 — ‘5 inch long. Flowers 
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• 15 — '% inch Jong, cream-coloured, scented, in drooping or suberect 
terminal panicles 6^-~16 inches long, the pedicels not reflexed in fruit. 
Capsule ‘7 — X inch long, oblong. Seeds winged at both ends. 

Occurs throughout the area up to 4 ,f>00 feet. Common in low-lying depressions 
and on the banks of streams. Frequently planted. Flowers i March-April. Fruit: 
Jime-July. 

2, Cedrela semta, Boyle. Verm DaUa or Dal , Gen. Eng. Hill 
Toon.— A small or large deciduous tree attaining 11 feet girth and 100 
feet high. Bark dark brown, rough, with regular and fairly deep 
vertical fissures about 1 inch apart. Blaze 1 inch, fibrous throughout, 
pink or red. Twigs stout, the leaves approximate towards the. ends of 
the branches, leaving large and prominent heartshaped leaf-scars. 
Leaves 2-3 feet long, or up to 4'5 feet on young trees, usually imparipin- 
nate, the midrib usually reddish at least when young. Leaflets 13 — 33, 
opposite, 3 — 6 by 1-2 inches, elliptic-oblong or oblong-lanceolate, acutely 
acuminate, serrate, base oblique, glabrous or pubescent on the nerves 
beneath when young, emitting a foetid smell when bruised. Petiolules 
1 — '5 inch long. Flowers ‘15 — ‘2 inch long, foetid, pinkish, in large 
drooping subterminal panicles 2 — 4 feet long, the pedicels reflexed in 
fruit. Capsule 1 — 1*5 inches long, ovoid, reddish-brown. Seeds winged 
at the upper end only. 

Occurs throughout the hills between 4,000 and 7 ,500 feet. Scarce along the outer 
ranges, fairiy common in the interior especially in secondary forest on north aspects and 
m rapines. Flower* : May-June. Fruit : October, 

2. AZ ADIRACHTA , A. Juss. 

A tree. Leaves alternate, imparipinnate. Flowers hermaphrodite, 
in axillary panicles. Calyx 5-lobed. Petals 5 much exceeding the 
calyx, free, imbricate. Disk 0. Stamina! tube 9-10-iobed at the apex ; 
anthers opposite the lobes. Ovary 3-celled; style elongate; stigma 3- 
lobed; ovules 2 in each cell. Fruit a 1-seeded drupe; endocaxp woody. 

Azadirachta indica* A . Juss. Vern. Ntm , Gen. — A medium-sized 
glabrous evergreen tree. Leaves 8 — 15 inches long, crowded towards 
the ends of the branches. Leaflets 9— 17, 1 — 3 by *5 — ;1 inch, sub- 
opposite; obliquely lanceolate or falcate, acuminate, coarsely serrate, 
often somewhat lobed near the obtuse base, bright green and shining 
ahore, paler beneath. Petiolules up to '1 inch long. Flowers *3 inch 
diameter, white, scented, in branched glabrous panicles 3 — 7 inches long. 
Stamina] tube '2 inch long, glabrous, a little shorter than the petals. 
Drupe '5“'7 inch long, ellipsoid, greenish -yellow when ripe. 

Occurs in the subhimalayah tract whpre it is frequently planted round villages dr 
$>s a roadside tree, it appear also to be self-sown* aft least in adjoining tracts it r not 
within nnr area itself* though there is X think no evidence to show that it is truly indigo- 
lions. Flowers : Mareb'Apiil. Fruit : July. 
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3- HEYNEA, Roxb. 

Trees or rarely shrubs. Leaves imparipinnate ; leaflets 5 — 11, 
opposite, Flowers small, hermaphrodite, in particles. Calyx 4-5- lobed* 
Petals 4-5, free, subimbricate. Stamens $— 10, the tube cleft into as 
many 2- toothed segments ; anthers attached between the teeth. Disk 
annular. Ovary sunk in the fleshy disk, 2-3- celled; ovules 2 in each 
cell Fruit a 1- celled, 2- valved capsule. Seeds arillate. 

Heynea trijuga, Roxb . Vern. Ban-ritka, H and EA.— A small 
evergreen tree. Bark grey or brown with shallow cracks. Blaze *25 
inch, deep reddish-brown to crimson. Twigs pubescent, lenticellate. 
Leaves 12 — 18 inches long. Leaflets 5 — 9, 3 — 6 by 1"5 — 2'5 inches, 
oblong or ovate, acuminate, base rounded, entire, glabrous, pale and 
glaucous beneath, with about 10 — 15 pairs of lateral nerves. Petiolule 
*2 — '8 inch long. Flowers ‘15 — '2 inch diameter, white, in lax, terminal 
and axillary, corymbose, pedunculate panicles 6 — 12 inches long. Ped- 
uncles 4 — 9 inches long, slender; the peduncle and branches minutely 
pubescent. Capsule '5 — - 6 inch diameter, globose, reddish. Seeds 1 
(rarely 2} black, surrounded by a thin white aril. 

Occurs in the Bbabflr and outer hill ranges east of the Gaula river between 1,000 
and# 5,000 feet elevation. Flowers : April-May Fruit : November^-January. 

4. DYSOXYLUM, Blame. 

Trees. Leaves large, usually alternate, imparipinnate or abruptly 
pinnate; stipules 0. Flowers hermaphrodite. Calyx snbentire or 4-6- 
lobed. Petals 4-5, valvate or slightly imbricate. Staminal tube 
cylindrical, dentate or crenulate ; anthers 0— 10, included or half exserted. 
Disk tubular or cup-shaped. Ovary free, 2 — 5- celled, attenuated into 
a long style ; ovules 1-2 in each cell. Fruit a 1 — 4- celled loculicidal 
capsule ; valves coriaceous. Seeds sometimes arillate. 

Dysoxylmn binectariferam, Hook /. Syn. D. macrocarpum, 
Bedd. — A small or medium-sized tree up to 5 feet girth and 50 feet 
high. Bark pale brown or ashy, fairly smooth or rooghish with an 
exterior corky layer. Blaze '3 — '6 inch, rather hard, not fibrous, pale 
orange with or without darker streaks. Twigs stout, smooth, clothed 
with a thick pale scurfy crastation. Leaves alternate, 12-24 inches long, 
imparipinnate. Petiole and racbis glabrous. Leaflets 6 — 11, alternate, 
4 — 9 by 1‘5 — 3'5 inches, elliptic-oblong or oblong, the lower leaflets 
broader and often much smaller, entire or sinuate, acuminate, base 
rounded or cuneate and often very oblique, glabrous, dark glossy green, 
midrib prominent beneath; lateral nerves 7 — 12 pairs, arcuate, not 
reticulate between. Petiolule ;2-'3 inch long. Flowers *3-'4 inch 
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diameter, in terminal minutely pubescent panicles 2 — i inches long. 
Calyx shortly 4-lob ed or -toothed, about half the length of. the. petals. 
Ovary 4-celled. Capsule 1'5 — 2 inches diameter, orange suffused with 
reddish, smooth, globose or pyriform, 8-grooved (4 less distinct) 
narrowed at the base, Seeds 1 — 3, large, black, enclosed in a scarlet aril. 

This species has only been collected, from the east of the Haldwam Division nem 
Pilapani whtire it is found growing with jamun in a moist situation between bOO and 700 
feet elevation. Flowers : September. Fruit : January. 

5. MELIA, Linn. 

Trees or shrubs. Leaves alternate, 2-3-pinnate. Mowers 
hermaphrodite in large axillary panicles. Calyx 5-Iobed, imbricate. 
Petals 5, free, exceeding the calyx. Disk annular. Stamina! tube 
slightly dilated and laciniate at the mouth ; anthers 10, included. Ovary 
3— 8-celled; style elongate; stigma capitate. Fruit a fleshy drupe with 
hard woody endocarp ; cells 1-seeded. 

Melia Azedarach. Linn. Vern. Daink&n, Gen. Denkna, KG. 
Be tun, R, Beta in, EA. Eng. Persian Lilac. — A medium-sized 
. deciduous tree up to 5 feet girth and 45 feet high. Bark dark grey or 
blackish with shallow somewhat reticulate fissures, but smooth on 
young stems. Blaze ’3 — '5 inch, coarsely fibrous, pale yellowish with 
darker parallel lines. Young shoots clothed at first with stellate hairs 
but rapidly becoming glabrous. Leaves bi-occasionally tri-pinnate, 
12 — 24 inches long; Pinnae 3-4 pairs, more or less opposite, up to 12 
inches long. Leaflets 3 — 11, opposite or nearly so, '5 — 2 by '3 — 1 inch,, 
ovate or lanceolate.,, glabrous or nearly so, base often oblique, acuminate, 
serrate or gashed, /sometimes lobed. Petiolules 0 — ‘3 inch long, that 
of the terminal leaflet sometimes longer. Flowers '25 — '3 inch long, 
fragrant, in long-peduncled panicles 3 — 9 inches long, puberulous at 
first. Petals lilac. j3taminal tube ’2-'3 inch long, purple. Drupe '5~'6 
inch long, -globose or ellipsoid, o-6-celled, yellow and plump when ripe 
becoming wrinkled and remaining on the tree long after ripening. 

Occurs throughout the area up to 4,000 feet. It is commonly planted round villages 
and along roads and is frequently found self-sown. I see however no reason to believe 
that the tree is indigenous in our area. Flowers : March-— May. Fruit ; November— 
February. 
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/ XXIII.— OLACACXffi. 

/ Trees or shrubs, sometimes straggling or climbing. Leaves usual- 

ly alternate; stipules 0. Flowers small, hermaphrodite. Calyx small* 
.jjf sometimes accrescent. Petals 5-6, free or slightly connate at the base. 

Stamens as many as and opposite to or twice as many as the petals, 
sometimes with as many or twice as many staminodes alternate with 
them. Disk usually embracing the base of the ovary. Ovary free, 
1 — d-celled ; style simple; ovules ^solitary or *2-3 in each cell. Fruit a 
1- seeded drupe. 




;} 

'I 
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OLAX, Lmn. 

Trees or shrubs, often climbing, sometimes armed. Leaves alter- 
nate, simple. Flowers in axillary racemes or panicles, sometimes 
solitary. Calyx minute, enlarged in fruit. Petals bypogynous* valvate, 
free or more or less connate, usually 3. Stamens usually 3 fertile, 
with 6 bifid staminodes. Ovary free, more or less 3-celled; stigma 3’ 
lobed ; ovuies 3. Fruit more or less enclosed in the accrescent calyx ; 
stone crustaceous. 

oiax liana, WalL~ An undershrub with woody rootstock, sending 
up annual erect striate herbaceous shoots 1-2 feet high. Leaves L2‘5 
by *3—' '6 inch* subsessile, oblong-lanceolate or linear-oblong, entire, 
obtuse, glabrous, dark green above* glaucous beneath, margins recurved. 
Flowers white, ‘25 — ‘3 inch diameter, solitary, axillary. Peduncles 
‘ 25 — ‘5 inch long, slender. Fruit an oblong or obovoid drupe, ‘5 inch 
diameter including the accrescent fleshy scarlet calyx. 

This species seems to occur in the subhimalayan tract* though there are no 
specimens from our area at Dehra Dun. At Kew however there is a sheet collected by 
ialkener labelled G-arhwal, and other sheets from Hardwar and Pilibhit both just outside 
the area of this flora. It is a plant of dry grass lands. Flowers : AprihMay. Fruit : 
May- June. 

Qlax scantier#, Eoxb. is also found within our area according to Duihie, but as 
there seems to be some doubt about this I have not described it separately here^ It is 
a large usually scandent shrub with orbicular to ovate leaves 1— S inches long, pubescent 
beneath* and white flowers *25— -*8 inch long in short axillary racemes appearing front 
April to June. The fruit is a yellow fleshy drupe *3 inch diameter ripening from 
October to December. 
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XXIV.— ILICACE^. 

Trees of shrubs. Leaves alternate, simple, usually coriaceous and 
evergreen ; stipules 0 or minute. Flowers regular, small, usually 
dioecious, in axillary cymes fascicles or umbels. Calyx 3 — 6-lobed. 
Petals 4-5, rarely more, connate at the base or free in the female, 
imbricate. Stamens isomerous with the petals and alternate with them, 
inserted on the base of the corolla. Disk 0. Ovary free, 3 — 6-celled 
rarely more ; ovules 1 or 2 in each cell ; style 0 or very short ; stigma 
capitate or discoid. Fruit a< drupe with 2 or more, 1-seeded, free or 
connate, stones. 


ILEX, Linn. 

Trees or shrubs. Calyx 4 — 6-lobed. Corolla rotate; petals 4 — 6, 
free or connate at the base. Stamens adhering to the base of the 
cBroIla in the male, jmperfect and often hypogynous in the female. 
Ovary 2 s — 12-cel led. Stigmas free or confluent Drupe with 2 — 12 
stones; pericarp, thick and bony. 

A. Leaves usually spinous-toothed. Stones usually 2 ... 1. dipyrena. 

B. Leaves serrate. 

1. Stones usually 4. Fruit black when ripe . . 2. odorata. 

2. Stones usually 5 — 7. Fruit red when ripe ... S. fragilis. 

C. Leaves entire. Stones usually 6 ... ... 4, Doniana. ; 

1, Ilex dlpyrena, Wall. "Vera. Kanddi, G- and EE. Kandela. 

Gr. Kandir, G-. — A small evergreen tree with stout horizontal branches j 
forming a dense crown. Bark grey, fairly smooth, often with large j 
horizontal wrinkles and sometimes with conspicuous vertical lines of j 
lenticels. Blaze rather hard and crisp, pale yellow mottled with brown. ! 
Leaves 2 — 4 by ‘7 — 1*5 inches, ovate, elliptic-lanceolate or lanceolate, . j 
usually with strong spinous teeth, dull green above, paler beneath, j 
mucronate, very coriaceous, glabrous, margins' thickened and ( slightly i 
recurved. Petiole /OS'— ’2 inch long, stout, channelled. Flowers *3-*4 j 
inch diameter, pale greenish or greenish-yellow, scented, usually 2- j 
sexual, in axillary, globose clusters- Pedicels very short, stout. Drupe j 

’3 inch diameter, globose, scarlet, usually with 2 stones which are 
deeply grooved on the convex side. ^ 

Occurs thougheut the bills between 5,0C0and 10, 600 feet. Common in shady oak 
.forest. Flowers : April -May. Fruit : December— February. 
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2. Ilex odorata, Buck-Ham. — A smaU evergreen tree up to 4 feet 
girth and 40 feet high with a dense crown of dark foliage. Bark pale 
brown, slightly rough owing to the presence of raised circular lenticels. 
Blaze '35 inch, pale yellow mottled with pale orange. Twigs green. 
Leaves 4 — 8 by 1'5 — 2‘5 inches, variable, from ovate to elliptic- 
lanceolate or elliptic-oblanceolate, acuminate, regularly and closely 
serrate - , thinly coriaceous, glabrous. Petiole '3 — '8 inch long, stout, 
channelled above. Blowers '15 — '2 inch diameter, 1-sexual, white, 
both sexes in short axillary parceled cymes tip to '8 inch long clustered 
several together in the leaf-axils. Pedicels slender. Drupe '2 inch 
diameter, globose, black, usually with 4 stones. 

Occurs throughout the hills between 3,000 and 5,000 feet* Esther scarce* General- 
ly found growing along the bants of streams, Flowers : Apiil-May* 

3. Ilex fragilis, Hook, /* ;Vem. Kala-aruvxt, EA. — A small 
glabrous, tree up to 4 feet girth* Bark on young stems smooth, grey, 
Very lenticellate, becoming darker and rougher on old stems. Leaves 
3'5 — 6 by 3/25 — 2 inches, elliptic or ovate, acuminate, serrulate, the 
teeth apiculate, membranous, with about 9 pairs of lateral nerves 
prominent beneath* Petiole *4 — *6 inch long, slender* Flowers ’15 
inch diameter, white, 1 -sexual, the female in axillary fascicles of 2-3 
on peduncles *1— '15 inch long* Drupe '1 — ‘15 inch diameter, ^globose, 
red, containing 5—7 stones immersed in a viscous juice* 

According to Mr, W\ J* Lambert this species occurs between 7,500 and 8,500 feet 
in oak forest above Munsiari and at BodgarM in the Jhagula Gadb* both places m East 
Almara* Fruit : October, 

i*. Ilex Donfana, DC. Syn* Ilex excelsa f Wall* Verru Gaibsaib, 
.RK* Sain, EA* — A small or medium-sized evergreen tree up to 7 feet 
girth and 50 feet high. Bark pale grey or ashy, smooth, with horizontal 
lines and wrinkles and occasional deep vertical fissures, covered with small 
circular lenticels; Blaze ‘5 — '75 inch, cheesy, not fibrous, pale yellow* 
Shoots np to one year old and petioles tinged purple, glabrous or pube- 
scent, Leaves 2— 4'£ by 1/25 — 1*75 inches, ovate or elliptic, acuminate, 
entire, rather thin, glabrous and rather glossy dark green above with 
paler venation, glabrous or pubescent beneath, lateral nerves arcuate 
6-8 pairs* Petiole '3“'7 f inch long, slender, slightly channelled above, 
glabrous or pubescent* Flowers *15 inch diameter, greenish, 2-sexual t in 
axillary pubescent umbels* Peduncle *1— '5 inch long, usually 5—15- 
flowered* Pedicels ‘l-‘2 inch long* Drupe '2 inch diameter, globose, 
bright red, with 4-5 trigonous stones* 

Occurs throughout the hills between 3,000 and G,000 feefc. Fairly common along 
ravines m chit and benj forests* Flowers : May-June* Fruit : December— March. 
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XXV. — CELASTRACE^L. 

Trees or erect or climbing shrubs, sometimes thorny. Leaves 
opposite or alternate, simple; stipules caducous or 0. Mowers regular, 
hermaphrodite or polygamous, usually cymose. Calyx small, 4-5-lobed, 
persistent. Petals 4-5, inserted below the disk or oh the margin, 
imbricate. Disk usually conspicuous, rarely 0. Stamens as many as 
the petals and alternate with them, inserted on or under the margin of 
the disk. Ovary on the disk or immersed in it, 2 — 5 — celled ; style short 
or 0; stigma simple or lobed; ovules 1-2 in. each cell. Fruit capsular 
or drupaceous. Seed usually arillate. 

I. — Fruit a capsule. 

A. Leaves opposite ... ... l v Euonymus. 

B. Leaves alternate. 

1 . A climber, un armed. Flowers racemose ... 2 . C&las t row . 

2. Erect* armed. Flowers cymose ... 3. Gymn&spwia. 

* IL — Fruit a drupe . * * . , . . . * „ , . 4 . Elaodendron . 

* 

1. EUONYMUS, Linn. 

Trees or shrubs, usually glabrous, sometimes climbing. Leaves 
opposite; stipules deciduous. Flowers hermaphrodite, in axillary 2 — 3- 
chotomous cymes. Calyx 4 — 5-lobed; lobes spreading or recurved. 
Petals 4-5, imbricate. Stamens inserted on the disk. Disk large, 
fleshy, 4-5-Iobed. Ovary sunk in the disk, 3— 5-celled; style short, 
thick; stigma 3 — 5-lobed; ovules 2 in each cell. Fruit a 3 — 5-celled 
loculicidal capsule, lobed angled or winged, sometimes echinate ; cells 
1-2-seeded. Seeds enclosed in a fleshy aril. 

I, — Erect trees or shrubs. Capsules not echinate. 

. A. Leaves evergreen, thick. 

1. Midrib and primary nerves prominent and 

pale above. Capsule winged ... 1. pendulw. 

2. AH nerves much depressed above. Capsule 

1 lobed ... ... ... 2. tingena. 

B. Leaves deciduous. ^ 

1, Flowers 2 — '3 inch diameter. 

(o) Capsule lobed, about *S inch broad ... 3. Hwniltonimus. 

(&) Capsule winged, about 1 inch across the 

wings *.. ... 4, t laceruf* 

2. Flowers 9 — 1 inch diameter ... ... 5. grandiflarys. 

JX. — 4 Crispin! or climbing shrub. Capsules echinate ... 
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L EuonymuS' pendulus, Wall. Yem* Ghopri or Kafh-konkon , 
G, TVft or Kanek t BK, — A small or medium-sized evergreen tree up to 
9 feet girth and 45 feet high. Twigs smooth, green, often pendulous* 
Bark pale ashy-brown or almost whitish, rough, corky, exfoliating in 
small irregular pieces* Blaze '35 — '75 inch, soft, shortly fibrous, pink, 
the juice turning purple on the blade of a knife, outer dead tissue bright 
yellow. Leaves 3 — 5 by L1'5 inches, oblong-lanceolate or oblong, 
narrowed at both ends, sharply serrate, glabrous, dark glossy green above 
with prominent pale midrib and primary nerves, pale and somewhat 
glossy beneath, coriaceous* Petiole '3 — '5 inch long, stout, channelled. 
Flowers *3 — '5 inch diameter, greenish, 4-merous or sometimes 5-merous 
in 3 — 21-flowered dichotomous cymes which are more or less clustered 
at the tips or bases of the shoots. Peduncles 1 — 3 inches long, flatt'-ned, 
green. Pedicels '2 — '3 inch long* Petals orbicular, white, fringed. 
Capsule '3 inch long, winged, ‘6 inch across the wings. Axil dark 
orange. 

Occurs throughout the bills between 6,000 and 8,000 feet. Very common in dense 
forest and shady ravines. Youti# immature leaves are usually a bright gTossy pink* 
Flowers : May- June* Fruit : November— February* 

2. Euonymus tiftgens, Wall. Vcrn* Konkon , G. — A small ever- 
green tree with rather dense rounded crown up to 8 feet girth and *25 
feet high. Twigs rough with minute tubercles, glabrous. Bark grey or 
pale ashy, rough ish, corky* Blaze '35 — *9 inch, shortly fibrous, pink or 
white with pink bands, often tinged with chlorophyl on the outside, 
dead tissue orange-yellow. Leaves 1' 3 — 3 by ‘7 — 1'3 inches, elliptic or 
ovate-lanceolate, acute or acuminate, serrate or crenate, glabrous, thick, 
somewhat glossy dark green above with very depressed secondary and 
tertiary nerves. Petiole '2-'3 inch Jong* Flowers 5-merous or some- 
times 4-merous, *5 — '75 inch diameter, faintly scented, in axillary dic- 
hotomous cymes which are often clustered at the bases or t ; ps of the 
shoots without subtending leaves. Peduncles '5 — T5 inches long, flat- 
tened. Pedicels '3 — '5 inch long* Petals pale yellowish-white veined 
with purplish-red, orbicular* Capsule '5 inch lone, turbinate, lobed or 
obscurely angled. Seeds dark brown, shining, half enclosed in a red 
aril* 

Occurs throughout the area between 6,000 and 9,000 feet. Common in oak foreat* 
Flowers : April — June* Fruit : November-December, 

S. Euonywins Hamlltonianns, Wall, — A' email deciduous tree. 
Twigs terete, green, smooth. Bark pale brown, rough, enrky, rather 
deeply furrowed. Leaves variable, 2 5 — 5 by 1—3 inches, usually ellip- 
tic or oblong, sometimes broadly ovate-elliptic, membranous or some- 
what coriaceous when mature, glabrous, dull green, finely and closely 
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serrate, the teeth with deciduous cuspidate tips. Petiole '3 — ’5 inch long. 
Flowers ’3 inch diameter, greenish-white, 4-merous, in di- or tri-choto- 
mous cymes which are axillaay or in the axils of deciduous bracts and 
often crowded. Peduncle ’3 — 1 inch long. Pedicels '1 — ‘3 inch long. 
Petals oblong, entire. Capsule *3 inch long, turbinate, deeply lobed. 
Seeds brown, shining, enclosed in a scarlet aril. 

Occurs throughout the hills between 3,000 and 8,000 feet* Bather scarce* Adven- 
titious shoots sometimes develop four broad corky wings limning down the stem, Blowers: 
March- — June* Bruit * October-November. 

4. Euonymus lacems, Buch-Ham. Syn. E. fimbriatus, Wall. 
Vern. Pinna, NO. Pint, RK. — A large deciduous shrub or small tree 
up to 4 feet girth and 25 feet high. Twigs terete, slender, smooth, 
glabrous and green, but often pink when young. Bark fairly smooth, 
pale grey and sometimes silvery, lenticellate, ex£ol : ating in small irregu- 
lar woody scales. Blaze '25 — '35 inch, white or pink with anastomosing 
white or pale yellow very fibrous bands. Leaves 2 — 5 by l-2'5 inches, 
ovate elliptic or obovate, acuminate, thin, membranous, pale unglossed 
green above, rather glossy beneath, glabrous, sharply 1* or 2-serxate 
teeth prominent. Petiole ‘2 — ‘5 inch long, the petiole and 

leaf-margins usually pinkish. Flowers '2 — '25 inch diameter, 4- 
merous, •greenish-white , in lax pymes, from . 1 — 6 at the base of 
each shoot. Peduncles ‘5 — 2’6 indies long, very slender, subumbeOately 
branched at the top. Pedicels T — *2 inch long, filiform. Petals ovate, 
entire, white. Capsule '4 inch long, winded, 1 inch across the wings. 
Seeds grey, shining, enclosed in a scarlet aril. . ; 

. Occurs throughout the centra! and inner ranges between 6,500 and 10,600 feet. 
Common and often associated with silver fir. Flowers : April-May. Fruit ; October. ; 

6. Eoonyimis grandlfiorus, Wall. — A large deciduous shrub, oc- 
casionally almost a small tree, attaining 30 feet high with stem up to 10 
inches diameter. Bark slightly rough, brown, with shallow fissures, 
old stems appearing ribbed due to regular shallow broad grooves. Blaze ’ 

•25 inch, fibrous, white, sometimes bright orange-red or tinged with ; 

chlorophyl beneath the dead outer tissue. Twigs smooth, glabrous. '■ 

Leaves 2'5 — 4‘5 by T25 — 2‘25 inches, obovate or elliptic, finely semi- \ 

late, base acute; not thick, dark glossy green with pale venation above, \ 

pale and somewhat glossy beneath, glabrous. Petiole *2 — ‘4. inch long, j 

Flowers *9 — 1 inch diameter, 4-merous, in solitary erect axillary glabrous j 

cymeB 1*5 — 3 inches long, 3 — 7-flowered. Peduncles green, flattened, j 

. V 25-^2" 5 inches. long. Pedicels "2— '5 inch long.. Petals pale greenish-, j 

yellow, orbicular,, not veined or . streaked. Disk flat, bright green, j 

'35- — ‘4 inch diameter. Capsule ‘4 inch diameter, rather deeply 4-Iobed, j 
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not winged, pink when ripe. Seeds black, shining, half enclosed in a 
scarlet aril. 

Occurs lu t2za central hill ranges of Almora between 5*0QG and 6*500 feet, hut has 
not been recorded west of the Ramganga, Scarce though somewhat gregarious* In oak 
forest or sheltered hollows in chir * Flowers ; May-June* 

6. Euonymus echinatns, Wall — An evergreen shrab creeping over 
reeks or climbing up the stems of trees by means of adventitious roots, in 
the latter case attaining 12 feet high ; stem's up to 1 inch diameter. Twigs 
green, deeply ribbed, .quadrangular when young 1 , glabrous. Leavers 
1 — 2"5 by ‘5—1 inch, elliptic-lanceolate, serrulate, glabrous, rather thick, 
dark green' above, paler beneath, glossy on both surfaces especially 
beneath, with 5 — 10 pairs of lateral nerves joined by intramarginal loops 
indistinct on the lower surface. Petiole "1 — ‘2 inch long, channelled. 
Flowers ‘26 — *35 inch diameter, pale greenish-yellow or green, 4- 
merous, in axillary 1 — 7-flowered cymes. Peduncles ‘5 — 1 inch long, 
very slender. Pedicels \1 — *3 inch long, filiform. Capsule "3 inch 
diameter, globose, covered with short conical tubercles. Seeds white 
(Parker says dark-brown) enclosed in a scarlet aril. 

Occurs throughout the hills between 7,000 and 9,000 feet. Fairly common in 
shady forest. Flowers : April-Jfay. Fruit : October. November. „ 

2. CELASTRUS, 'Linn. 

. Climbing unarmed shrubs. Leaves alternate., entire or crenulate; 
stipules 0 or minute. Mowers polygamous. Calyx 5-lobed. Petals 5, 

• spreading. Disk broad, 5-lobed. Stamens 5, inserted on the margin of 
the disk. Ovary in female flowers 3-celled; stigmas 3, recurred; ovules 
2 in each cell. Fruit a 1 — 3-celled, locnlieidal capsule, 1 — 6-?eeded. 
Seeds enclosed in a fleshy aril. 

Celastrus paniculata, Willd. Vem. Malhauni, O. Mdlakoni or Ma'~ 
kdngni, Gen. Pdpkakani, EA. — A large deciduous climber with stems 
up to 9 inches diameter and 60 feet high sometimes twining dextrorselv 
but more often rambling. Twigs fairly smooth, reddish-brown, densely 
covered with small elongate whitish lenticels. Bark pale brown, rough 
with shallow cracks, exfoliating in small soft scales. Blare ’3 — ‘4 inch, 
not fibrous, pink finely streaked with red or reddish-brown, the juice 
turning blue on the blade of a knife. Leaves 2"5 — 4 by I' 5 — 3 inches, 
.broadly elliptic ovate or obovate, abruptly short-acuminate, erenate- 
serrate, rather . coriaceous, glabrous, lateral nerves arching. Petiole 
'3 — ‘6 inch long. Flowers '1.5 inch diameter, green, in terminal droop- 
ing panicles 2—8 inches long. Capsules inch diameter, depressed- 
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globose, 3-Iobed, bright yellow, 3 — G-seeded, Seeds completely enclosed 
in an orange-red aril. 

Occurs throughout tbe itrca between 1,000 and 4,000 feet elevation. Fairly 
common in dry miscellaneous forest. Flowers : April-June. Fruit : EFovember-March. 

3* G-YMNOSPOEIA, W. and A* 

Shrubs or small trees, usually thorny. Leaves alternate, exetipulate* 
Flowers hermaphrodite, in axillary, solitary or fascicled, dichotomous 
cymes. Calyx 4 — 5-lobed. Petals 4 — 5, spreading. Disk lobed or 
sinuate. Stamens inserted below the disk. Ovary attached by a broad 
base to, or sunk in, the disk, 2— 3-celled; stigmas 2 — 3; ovules 2 in 
each cell. Fruit a 2 — 3-celled capsule. Seeds 1 — 4, usually arillate. 

I. — Leaves glabrous. Lateral nerves 4 — 8 pairs. 

1. Leaves ovate, 1-2 inches long ... 1. Roylmna. 

2. Leaves narrowly lanceolate, 2 — £ inches long... 2. rtifa, 

II. — Leaves pubescent. Lateral nerves 9 — 14 pairs ... 3. Falcomri. 

1. Gymnosporla Koyleana, Wall Vera, Kami or Gwaidari, 
UK, — An erect evergreen shrub 4 — 12 feet high with stems up to 8 
inches diameter. Twigs glabrous or nearly so. Bark pale brown, 
roughish, carky. Blaze ;25 — *35 inch, cheesy, pink sometimes with 
purplish markings. Branches stiff usually armed with straight, sharp, 
axillary, simple thorns up to 1*2 inches long. Leaves '5 — 2'5 by 
*4—1*2 inches, ovate elliptic or obovate, thick, coriaceous, glabrous, 
serrulate, dull dark green, with 4—8. pairs of very indistinct lateral 
nerves. Petiole ' 1 — *25 inch long, glabrous, often tinged pink . 
Flowers ;2 — *25 inch diameter, white or greenish-yellow, in fascicled 
axillary few-flowered cymes up to ‘4 inch long; rarely produced on the 
axillary thorns. Pedicels '1 — '2 inch long, slender, often tinged pink. 
Capsule *3 — ‘5 inch long, turbinate, 3-celled, slightly lobed, smooth, 
brown. Seeds 3 — 6, almost completely surrounded by a white aril. 

Occurs throughout the hills between 8,000 and 6,500 feet. Fairly common in diy 
miscellaneous scrub forests. Flowers chiedy during February and March. Fruit ; 
September^December, 

2. Gymnosporla rnfa, Watt. Vem. Gwaldari t EA. — A large 
evergreen glabrous shrub. Branches often armed with straight, sharp, 

’slender, simple, axillary thorns "25— X inch long. Leaves 1*5 — 4 by 
*5 — 1*2 inches, narrowly elliptic-lanceolate, tapering at both ends to an 
aente point, serrulate, sub-coriaceous, with 4 — 7 pairs of very fine Second- 
ary nerves. Petiole *1 — *4 inch long. Blowers *05 inch diameter, in Iong- 
peduncled, often densely -fascicled , axillary cymes *5 — 1*5 inches long. 

7 
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Peduncles and pedicels filiform. Capsule ‘2 — ‘25 inch long, turbinate, 
S-eelled, slightly lobed, smooth, brown. 

Occurs in Central and East Almora between 3,000 and 0,500 feet. Flowers \ Mu* *-li 
April. Fruit : July. 

3. Gymnosporia Falconeri, Laws. — An erect evergreen shrub 
4 — 12 feet high with stems up td 5 inches diameter. Twigs clothed 
with close short white pubescence, often pink when young* Bark fairly 
smooth, pale brown sometimes almost silvery with a thin somewhat 
mealy exterior. Blaze "1— '3 inch, cheesy, not fibrous, pink sometimes 
with a few narrow white bands. Branches often, armed with straight, 
sharp, slender, simple, axillary thorns ’25 — 1 inch long. Leaves T2^ — 3*5 
by ’5 — 2 inches, elliptic or ovate with acute or rounded tip, serrulate, base 
cuneate or acute, clothed on both surfaces with short white pubescence 
which is denser beneath, dull green on both surfaces, with about 9 — 14 
pairs of lateral nerves* Petiole *1 — ‘3 inch long, pubescent, often pink 
when young. Flowers T5 — '2 inch diameter, in fascicled axillary few- 
flowered cymes up to 4 5 inch long or sometimes solitary. Capsule *3— *4 
inch long, turbinate, 3-celled, slightly lobed, smooth, brown. Seeds 
enclosed in a white aril. 

Occurs throughout the subhimalayan tract and outerxnost ranges up to 4.000 feet, 
Fairly common, usually bordering streams either in. forest or in the open. Fleers ; 
March. Fruit; December. Same specimens collected in the Eemnsgar '‘Division have 
recently been described as G. Champion*, Dunn ,, but I am unable to distinguish them 
from other specimens of G > Falc oneri. 

4. EL^ODENDRON, Jacq. f. 

Trees or shrubs. Leaves opposite or subopposite ; stipules minute, 
caducous. Flowers hermaphrodite, sometimes polygamous, in axillary 
dichotomous cymes. Calyx 5-Iobed. Petals 5, spreading. Disk thick, 
often lobed. Stamens 5, inserted on the margin of the disk. Ovary 
actuate to the disk, 2 — 5-celled ; ovules 2 in each cell. Fruit an indehis- 
cent drupe, dry or succulent ; stones 1 — 3-ceIled, cells I- rarely 2-seeded. 
Seeds ex&rillate* 

Elseodendron glancum, Per«. L Vem. Dhebri , G. Ajan 9 KK. Sowni 
or Loonia f EA. Somw/E. — A small or medium-sized deciduous tree up 
to 7 feet girth and 100 feet high. Twigs slender, glabrous. Bark 
fairly smooth, pale ashy or silvery-grey often blackish in part, with a 
thin mealy-corky exterior layer, breaking up into small soft scales. # 
Blaze '25— '4 inch, rather hard, not fibrous, pink sometimes with darker 
streaks. Leaves opposite ccr subopposite, rarely alternate, 2 — 6 inches 
long, very variable, orbicular ovate elliptic or oblong, subcoriaceous, 
glabrous, acute or acuminate, ere n ate- serrate or subentire, shining above. 
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Petiole ' 5 — 1 inch long, channelled, Flowers '3 inch diameter, greenish- 
white or brownish, 4-5-inerouB, in las axillary corymbose cymes 2 — 4 
inches long. Peduncles slender, 1 — 2'5 inches long. Pedicels slender, 
‘3 — f 4 inch long. Drupe '4 — '7 inch long, ellipsoid or obovoid, yellowish- 
green, containing one stone surrounded by a soft greenish-yellow pulp. 

Occurs throughout the area up to 4,500 feet. Common in dry miscellaneous 
forests, becoming scarce in the inner hill ranges, Flowers: Juno. Fruit: January— 
April, 



i 
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XXVI.— RHAMXACE M. 

Trees or shrubs, often scrambling or climbing; branches sometimes 
thorny, sometimes bearing tendrils. Leaves simple, alternate rarely 
opposite ; stipules small or 0, Sometimes changed into prickles. Flowers - 
hermaphrodite or polygamous, small, greenish, in simple or panicled 
axillary cymes. Calyx 4 — 5 (rarely 6) -lob$d, the lobes triangular, valvate. 
keeled within. Petals 4-5, rarely 0 or 6, inserted on the throat of the 
calyx-tube. Disk fleshy and filling the calyx-tube or membranous and 
lining it. Stamens as many as and opposite to the petals. Ovary free 
or immersed in the disk, 3- rarely 2 — 4-celJed ; style short, simple or 2 — 4- 
lobed. Fruit superior or inferior, 3- rarely 4-celled, capsular or drupace- 
ous, sometimes winged. Seeds solitary in each cell. 

I. — Fruit superior. Tendrils absent. 

A. Fruit a samara. Climbers ... 1. Ventilago, 

* B, Fruit a drupe. Stone 1 — 4-celled. 

1. Leaves palmatelj Sr— 5-nerved. Stipules 

spiny ... ... ... 2. Zizyphus, 

2, Leaves penninerved. Stipules not spiny 3. Bereh&rnAa, 

C. Fruit baccate, containing 2 — 4 pyrenes or cocci. 

1. Disk thin. Shrubs or very small ti;ees ... 4. Rhamnite* 

2. Disk fleshy, ■ 

(a) An unarmed large tree ... 5. Rovenia* 

(b) Shrubs usually armed, erect or climbing... 0. Sageretia, 

U. — Fruit inferior. Tendrils present. 

1. Leaves cremate. Fruit S - winged 7. Gouania. 4 

2. Leaves entire. Fruit not winged ... 8. Helinus. 

1. VBNTILAGO, Gaertn . j 

Climbing shrubs. ' Leaves alternate ; stipules very small, caducous. j 
Flowers small, bisexual, in panicles, rarely fascicled. Calyx 5-Iobed; ! 
lobes spreading. Petals 5, hood-shaped. Stamens S, adnate to the base 
of the petals. Disk 5-angled. Ovary sunk in the disk, 2-celled; ovules \ 
solitary in each cell** Fruit a 1 (rarely 2)-seeded nut, prolonged above \ 

by the style which is enlarged to form a linear-oblong coriaceous wing, j 

Yentllago ealyculata, Tvlasne . Vem, KaM-bel, EA. and EK — j 
A large evergreen climber with ; rambling stems up -to 10 inches diameter j 
and 100 |eet high, climbing by means of strong woody tendrils. Jiavk ; 

l 
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of stems up to about 5 inches diameter smooth with shallow, broad, reticu- 
late woody ridges; of larger stems dark brown or blackish, rough with 
deep longitudinal fissures. Blaze '2 — ’35 inch, hard, fibrous, pinkish. 
Twigs greenish, smooth, more or less deeply striate, pubescent when 
young. Leaves 2 — 5 by 1-2" 5 inches, ovate elliptic or elliptic-oblong, 
base obliquely acute or rounded, apex usually acuminate, entire or 
crenate, glabrous when mature, subcoriaceous^ with 6—8 pairs of arcuate 
lateral nerves. Petioles *2 — ‘4 inch long-. Flowers '15 — ’2 inch dia- 
meter, pale yellowiBh-green in terminal pubescent panicles up to 9 inches 
long. Fruit a subglobose nut, ‘2 inch diameter, girt about the middle 
by the persistent calyx-rim and prolonged into a linear pubescent reticu- 
late wing 1'5 — 2 by ‘3 — ’4 inch. 

Occurs throughout the fcubluinalayan tract and central and outer hill ranges- 
Common m miscellaneous forest, especially along the banks of st reams. The quite young 
leaves are usually tinged deep purplish -brown v Flowers r January — March, Fruit : May- 
June. 

2* ZIZYPHTJS* /iw. 

Trees or erect or climbing shrubs, usually armed with sharp straight 
or hooked thorns which are transformed stipules ; thorns solitary or in 
pairs, usually one straight* the other curved. Leaves alternate. 
Flowers small, greenish or yellowish, in axillary fascicles <ar cymes. 
Calyx 5-lobed* Petals 5, rarely 0, Disk more or less filling the calyx- 
tube* Ovary immersed in the disk, 2 — 4-celled; styles 2 — 4, free or 
connate* Fruit a drupe, sometimes nearly dry, with a woody or bony 
1—4-celled and -seeded stone* 

I,— Cymes or fasciolae axillary* Petals present. 

A. Erect trees or shrubs* 

1* Peduncles of cymes 0 or shorter tban the 

pedicels. Fruit yellow or red ♦ 1. Jujuba* 

2. Peduncles mostly longer than the pedicels. 

Fruit greenish *** *** 2* xifl&pyra, 

B. Stem straggling or climbing* Fruit small, 

block *,. **■ **, 3* (Enoplia, 

H*— Cymes ^articled. Petals 0* Sometimes climbing* 

Fruit white ,*. 4. rugosaS 

1. Zizyphos Tujuha, Ziamti. Vein. Ber, Gen. — A small subde- 
dduous tree with dense spreading crown, commonly 2 feet girth and 20 
feet high.. Bark blackish to grey ot brown, rough, regularly and deeply 
furrowed, the furrows about. ’5 inch apart. . Blaze "35— '5 inch, short 
fibre, pink with or without paler streaks, the juice turning purplish- 
black on the blade of a knife. Branches usually armed with spines, 
mostly in pairs, one .straight, the other curved. .Young, shoots more or 
less densely pubescent. Leaves i'25-2'5 by 1-2 inches, oblong or ovate, 
usually minutely serrulate or apex distinctly, toothed, obtuse, base 
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oblique and 3-nerved, nerves depressed on the glabrous shining uppe: 
surface j densely clothed beneath with white or buff tomentum. Petiole 
1 — '4 inch long. Flowers '15 — '2 inch diameter, greenish, in dense 
axillary tomentose cymes or fascicles *5 — '75 inch long, Drupe *5—1 
inch diameter, globose, first yellow then orange and finally reddish- 
brown, containing a single stone surrounded by fleshy pulp. 

Occurs ttoughont the subhimaJayan tract and outer hill ranges up to 2,500 feet. 
Abundant on waste lands and grazing grounds in the Bhabar. Flowers: June — September, 
Fruit : Hovember — February, 

A dwarf variety of this plant occurs abundantly throughout our area 
up to 4,500 feet. It is distinguishable from the type described above by 
the somewhat smaller leaves and by the stems seldom exceeding 5 feet 
high. It is gregarions on waste places and dry gracing grounds in the 
Bha-bar. Mr. H. H. Haines has named a similar variety in central 
India mr. fruiicosa, but his variety does not appear to me to he the 
same as ours. 

2. Zizyphns xylopyra, Willd. Vera. B hander or Kathber, 
Gen. — A large deciduous shrub or small tree with wide spreading crown 
and stem up to 2‘5 feet girth and 25 feet high. Twigs rusty-tomentose. 
Branches often armed with pairs of small spines, one straight, the other 
curved. Bgrk dark brown or blackish, more or less deeply cracked, 
exfoliating in small woody scales, but smooth on stems up to about 5 
inches diameter. Blaze '5 — *6 inch, fibrous, bright reddish (pink on 
immature stems). Leaves 1 — 3'5 inches long, broadly elliptic, obovate or 
snborbicular, crenate-serrate , base oblique and often subcordate, pubes- 
cent on the nerves above, brown-pubescent beneath, 3 — 5-nerved. 
Petiole '1 — *3 inch long. Flowers '2 inch diameter, yellowish-green, 
in dense axillary pubescent peduncled cymes *3 — 1 inch long. Drupe 
■7 — 1 inch diameter, greenish-yellow often tinged pink, frequently 
shrivelling and turning dark brown on the tree without falling, the 
tissue surrounding the stone becoming dry and almost woo'dy. 

Occurs throughout the subhimalftyan tract and outer hill ranges up to 4,000 feet. 
Very common iri open dry miscellaneous and scl forests of the Bhab ar. Flowers : May— 
July. Fruit : Febrnary-Msrch. 

3. Zizyphns CEnoplia, Mill. —A straggling evergreen shrub becom- 
ing a fairly large climber up to 30 feet high and 3 inches diameter. 
Twigs slender, brown-tomentose. Bark dark grey or blackish, rather 
rough and more or less deeply cracked. Blaze red or claret-coloured 
narrowly streaked and mottled with pale yellowish-brown or white. 
Branches usually armed with spines, solitary or in pairs, one stout - 
curved, the other more slender and straight. . On old stem's the prickles . 
are raised , on a pyramidal woody base up to '75 inch high' which may 
ultimately split, in two with the expansion of the stem. Leaves I — 2’$ 
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inches long, ovate or ovate -lanceolate, oblique, acute or shortly acumi- 
nate, obscurely toothed or entire, pubescent or glabrous above, with 
copious brown silky adpressed hairs beneath, 3 — 5-nerved. Petiole '1 — ‘3 
inch long. Flowers '1 inch diameter, in brown-tomentose axillary 
cymes under '5 inch long. Drupe ‘2 d — ‘ 35 inch diameter, globose, 
black, shining, succulent. 

Oocnra fihroughouti the subhimaJayan tract np to 2,000 feet. Fairly oomuQon in 
open forest. Flowers i Jun^-August, Fruit : December— February. 

5* Zizyphns rugosa, Lamk . — A large evergreen or subdeciduous 
shrub or small tree, either erect with- .spreading and drooping branches 
or scandent the rambling branches attaining 40 feet high ; stem up to 4 
feet girth. Branches often armed with solitary hooked prickles up to ‘3 
inch long, only one stipule being thus transformed. Twigs densely 
rusty-tomentofee- Bark brown, rough, woody, with deep irregular 
cracks, exfoliating in small hard sides. Blaze *3 — '8 inch, somewhat 
fibrous, deep pink with paler bands, ultimately pinkish to bright reddish 
throughout, juice turning purple on the blade of a knife. Leaves 3 — 6 by 
2'25 — inches, broadly elliptic or suborbicular-ovate, finely serrulate, 
base subcordate, upper surface dark glossy green, glabrous or glabrescent 
when mature, lower surface clothed more or less densely with pale or 
rusty tomentum, base strongly 3-nerved the lateral pair usually forced 
near the base. Petiole *25 — *6 inch long, Flowers *2 — '25 inch dia- 
meter, yellowish-green, in rusty-tomentose pedunculate cymes arranged 
in axillary ’sometimes leaf -bearing panicles up to 8 inches long, usually 
on leafless branches. Drupe *3 — '5 inch diameter, white, fleshy. 

Occurs m the subhiinalayan tract but has not been recorded west of the Katagarh 
Division, Fairly common in open dry miscellaneous forests of the Bbabar, Flowers : 
Af arch* April, Fruit : June- July, 

3. BEBOHEMIA, Neck. 

Shrubs, usually climbing, or small trees. Leaves alternate, entire 
or nearly so> with numerous parallel secondary nerves. Flowers bisex- 
ual or polygamous, fascicled, the fascicles often arranged in spikes or 
panicles. Calyx 5- rarely 6-Iobed. Petals 5, rarely 6. Disk lining the 
calyx-tube, margins free. Ovary sunk in the disk but net confluent 
with it, 2-celled; style 2-fid. Drupe hard or fleshy, seated on. the per : 
sistent calyx-tube; stone 2-celled, 2-seeded. 

A large climber. Leaves 2 — i inches long ... ... I, fioribunda. 

An erect shrub. Leaves 'S— 1'6 inches long ... 2. lineata. 

1. Berchemia floribunda, Wall., Vera. Helcmia, EA.— A large 
deciduous climber with rambling stems up to 30 feet high and 4 inches 
diameter. Twigs glabrous. Bark of branches up to about 1‘5 inches dia- 
meter, smooth, dark green or blockish ; of old stems, rough, dark brown, 
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exfoliating in thin hard pieces. Blaze ‘1— '15 inch, rather fibrous, hard, 
pink, the innermost layers of dead tissue often deep purple. Leaves 
2—4 inches long, elliptic or ovate-oblong, tip rounded or acuminate, base 
rounded car subcordate, glabrous, entire, dark green above, paler beneath, 
with 9 — 12 pairs of conspicuous parallel secondary nerves. Petiole 
‘5 — '8 inch long. Flowers *05 — ‘1 inch diameter, greenish, very nu- 
merous, in fascicles arranged in a large terminal pubescent panicle, the 
lower branches often in the axils of leaves. Pedicels '05 — *1 inch long. 
Drupe ’3— '4 inch long, ovate-oblong, black when ripe. 

Occurs throughout the central end outer hill ranges between 2,000 and 6*000 fe^t. 
Flowers: March — May, also July— September (?}, Fruit: July* 

2. Berchemia lineata, DC. Syn. B. Edgeworthii, Laws. Vera. 
Kameti, NG. — A dedduous shrub 3— -8ieet high, the stems occasionally 
reaching- 15 feet high and 1 inch' diameter when supported by, surround- 
ing vegetation. Stems frequently arched and rooting in contact with 
the ground. Twigs terete, glabrous. Bark dark green or . blackish, 
quite smooth. Leaves variable in size, *5 — 1*5 by '3 — '8 inch, elliptic 
or oblong, apex rounded or obtuse, entire, base rounded, glabrous, thin,, 
with 6-r8 pair? of conspicuous parallel secondary nerves, pale and glau- 
cous beneath. Petiole '2 — - 4 inch long. Blowers '15 — *2 irch diameter, 
yellb wish -green, in axillary clusters of 2 — 4.. Pedicels 'l-’2 inch Io**g. 
Drupe *3 — '-4 inch long, ovoid, or oblong (cylindric .till ripel, purplish- 
black with a. waxy bloom, containing a single white store, succulent. 

Occur* throughout the hills between 7,000 and 9JOOO feet, iF&fclT common on 
limestone soils and often associated with cypress and Querws dftatata- Flowers : May— 
September. Fruit: June— October. H • 

4. EHAMNUS, Linn. 

Small trees or shrubs. Leaves alternate, rarely snbopposite ; ‘ 
stipules small, deciduous. "Flowers hermaphrodite or polygamous, in 
axillary fascicles or in simple or compound racemes. Calyx-tnbe urceo- 
late, lobes 4-5. Petals 4-5 or'O. Disk lining the calyx-tube, the margin 
thin. Ovary free, 3-4-celled ; styles distinct or somewhat connate. 
Fruit a fleshy berry-like drupe, seated on the persistent calyx-tube; 
pyrenes 4, crustaceous. 

I. — Erect trees or shrubs, ' T 

A, Branches often ending in a thorn. Flowed - 

merous 1, virgata^ 

B. Unarmed, Flowers 5-mercus, 

1. , Deciduous, Leaves membranous, upper sur- 

face glabrous, Bark smooth 2, purpureas . 

2, Evergreen, Leaves ^ubooriaceous, upper a nt 

face minutely, pubescent. Bark rough,*, 3, triqueter . 

II, — Dwarf or procumbent shrubs (rarely suberect), 

L Evergreen. The larger leaver exceeding ‘8 * 

. .■■■ kch long 4, VTOCuinbenB. 

2, Decidttous, Leaves '3— ‘8 inch long .„ 5. prostrate, ^ 
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1. Rhamnus virgata, Roxb. Syn. Rkamnite dahurica, Pall. 
Vera. Chedul or Ckedula, Gen. Chaiitd, BA. Chetula, NG . — An erect 
deciduous shrub 6—15 feet high and stem up to 3 feet girth. Branches 
often ending in a sharp thorn. Young shoots minutely pubescent. 
Young steins and branches quite smooth, the bark peeling off in lateral 
papery rolls. Bark on old stems dark reddish-brown, rough. Blaze 
‘2— "35 inch, bright orange or orange-brown, with numerous fine white 
fibres running through. Leaves' opposite or subopposite (fascicled on 
dwarf shoots), 1 — 4 inches long, variable from narrowly elliptic-lanceo- 
late to broadly ovate or obovate, thin, membranous, slightly pubescent 
on both surfaces, acuminate, base acute, crenate-serrate, lateral nerves 
arcuate. Petiole '2 — ‘4 inch long, pubescent. Flowers '2 inch dia- 
meter, pale green, 4-mearous, unisexual in many-flowered axillary dus- 
ters. Pedicels '2 — ‘3 inch long, filiform. Fruit '2 — "35 inch diameter, 
globose, shining, black, containing 1-2, usually 2, dark brown seeds 
embedded in a purplish juicy pulp. 

Occitfs throughout the hills between 2,000 and 10,000 feet. Very common in oal; 
forest, also in secondary types. Flowers : March — May. Fruit : June— -October, 

2. Rhamnus purpureas, Edgew. — A large deciduous shrub' with 
spreading branches or occasionally a small tree up to 25 feet high and 9 
inches diameter. Young shoots minutely pubernlons. Twigs with 
numerous pale lenticels, emitting a foetid smell when bruised, some-* 
times purplish’. Bark pale grey or ashy, smooth. Blaze ‘3 — *4 inch, 
orange-brown with or without yellow bands, the innermost layer yel- 
lowish, the whole interspersed with white thread-like strands, often 
tinged with chlorophyl towards the exterior. Leaves alternate, 2 — 6 
inches long, elliptic obovate or oblong, acuminate, thin, membranous, 
pubescent beneath when quite young, remaining bearded in the axils of 
the nerves but otherwise glabrous when mature, serrate, with 7 — 11 
pairs of strong secondary nerves depressed on the upper surface. 
Petiole ‘3 — *5 inch long. Flowers *15— *25 inch diameter, greenish- 
purple!, 5-merous, bisexual, in axillary clusters. ' Pedicels *1 — *4 inch 
long. Fruit *3 — *4 inch diameter, globose, shining, first pink" then 
black' when fully ripe. • 

Occurs throughout the hills between 6,000 and 9,000 feet. Fairly common in gbadv 
oak forest. The flowers appear with the new leaves. Flowers : April-May. Fruit : 3ulv- 

October. 

3. Rhamnus triqueter, WaU. Vem. Gmnth, G. Gauntg, A. — 
An evergreen shrub or small tree up to 20 feet high and 3 feet girth. 
Bark dark brown or blackish, rough, exfoliating in small irregular woody 
scales. Blaze *25 inch, orange-brown with coarse whitish fibres run- 
ning through , Shoots grey-toraentase when young, Twigs with 
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numerous small circular lenticels. Xieaves 2' 5 — o' 5 by 1-2’ 5 inches, 
ovate-oblong or elliptic, acute, base usually rounded, minutely crenate- 
serrate, subooriaceouis, minutely pubescent and dull green above, finely 
grey-tomentose beneath, with 8—12 pairs of arcuate secondary nerves pro- 
minent beneath. Petiole '3 — 1 inch long, grey-tomentose, channelled 
above. FIower s "1 — ‘2 inch diameter, yellowish-green, 5-merous, bisex- 
ual, in grey-tomentose cymes which are arranged in -axillary racemes 
1 — 3 inches long, usually bearing a few small leaves. Pedicels *1 inch 
long or less. Fruit ‘2— '3 inch diameter, globose or slightly obovoid, 
indistinctly 3-lobed, purplish-black. Seeds 2 — 4. 

Occurs through oat the hills between. 8,000 and 7,000 feet. Fairly common in dry 
miscellaneous forest; often found on hot southern aspects on a limestone soil. I have 
measured an unsound tree 5 feet girth aud 26 feet high near Nairn Tal. Flowers : July- 
September. Fruit: Qctober-December. 

5. Rhamnus procumbens, Edgew. — A small evergreen shrub with 
creeping or prostrate stems, rarely suberect and attaining 6 feet high and 
'75 inch diameter. Young shoots pubescent. leaves alternate, large 
and 'small leaves usually alternating in regular order; the larger *8 — 2 5 
inches long, lanceolate, narrowed at both ends; the 'smaller '25 — '7 inch 
long, ovate or orbicular with rounded base and obtuse or rounded tip; all 
cuspidate-serrate, glabrous, dark glossy. green above, paler and glossy 
beneath, midrib depressed above and prominent beneath, main lateral 
nerves 3—4 pairs rather indistinct. Petiole '05 — '15 inch long. Flowers 
'1 inch diameter, green, 5-merous, bisexual, axillary, usually solitary. 
Pedicels '2 — ‘3 inch long, filiform. Fruit *15 — '2 inch diameter, sub- 
globose, blue-black, containing 2-3 seeds embedded in purple juicy pulp. 

Occurs throughout the hills batmen 6*000 and 9,000 feet. Gsner&llv scarce hut 
sometimes not -uncommon on limestone soils, usually in open peaces aud on rocks* 
Flowers : June — August. Fruit : January— April, 

5. Rhanuras prostrata, Jacquem. Vern. Koni or Kauntia, NO. — 
A dwarf deciduous rigid shrub with dense interlacing branches wlrch 
often become subspinescent at the tips. Stems 1 — 3 feet high and up to 
1 inch diameter, erect or spreading arid decumbent. Bark smooth, 
peeling off in thin lateral rolls. Blaze bright orange-yellow, with white 
hair-like fibres • running through. Young shohts pubescent. Leaves 
alternate (fascicled on dwarf shoots), '3— '8 by '2 — '3 inch, elliptic or 
elliptic-oblonor, obscurely serrate or sometimes entire, glabrous or min- 
utely tomentose on both sides, rather glossy on both surfaces. Flowers 
minute, green, fascicled on arrested side-shoots. Pedicels *1; — '15 inch’ 
long, slender. Fruit '2 inch long, obovoid, 3-lobed, 3-celled, contain- 
ing 2-3 seeds. 

Occur b tm the drier ranges bordering Tibet between 10,000 and 14,000 feet* Fairly 
common on open stony south slopes, also sometimes jn blue pine and deodar forest* 
Flowers; May* Fruit: August. 
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5, HOVENIA, Thunh. 

A tree. Leaves alternate. Flowers in axillary and terminal cymes. 
Calyx 5-fid ; tube broadly obcomcal. Petals 5, inserted below the disk, 
clawed. Stamens 5, a little longer than the petals. Disk lining the 
calyx-tube, the margin free and hairy. Ovary sunk in the disk, 3-ceIled; 
style 3-cleft. Fruit indehiscenfc, 3-lobed, with thickened pedicels. 

Hovenia dulcis, Thumb. Vern. Wonga or Charkuttia . NO. — A 
medium-sized or large deciduous tree up to 11 feet girth and 100 feet 
high. Bark of young trees smooth, pale ashy or whitish; of old trees 
pale brown, rough, with deep and regular vertical furrows up to 1*5 
inches apart. Blaze '4 — 1 inch, rather fibrous, pink or pinkish-brown. 
Young shoots pubescent, with elongated pale lenticels. Leaves d — 6 by 
2-3*5 inches, ovate or elliptic, acuminate, base often unequal, 3-nerved, 
membranous, serrate, glabrescent above, hairy on the nerves beneath; 
lateral nerves 3 — 5 pairs, arching and anastomosing within the margin. 
Petiole '5 — 1 inch long. Flowers '2 inch diameter, greenish- white, in 
solitary or twin, axillary and terminal, . pedunculate, many-flowered, 
tomentose cymes 1— *3 inches long. Pedicels '05 inch long, slender. 
Fruit '3 inch diameter, globose, succulent, 3-celled and 3-seeded with a 
tough outer covering which separates from the membranous endodarp. 
The cvme-branches thicken irregularly as the fruit ripens and become 
fleshy. 

Occurs throughout the central and inner hill ranges between 3,000 and 6,000 feet. 
Bather scarce and usually found* in’ moist shady forest often bordering streams. Th^ 
lateral woody shoots usually about 1 foot long are mostly deciduous and may he fbund 
collected beneath the tree when the le&vefl have fallen. Flowers: May-June. Fruit: 
October— December. 


6- SAG-EEETIA, Brongn. 

Straggling or climbing shrubs, usually armed with thorns which are 
frequently recurved. Leaves subopposite; stipules minute, deciduous. 
Flowers hermaphrodite, small, in fascicles , the fascicles arranged , in 
spikes or panicles. Calyx-tube hemispheric; lobes 5, acute. Petals 5, 
clawed, enclosing the stamens. Stamens 5, about equalling the petals. 
Disk cup-shaped, filling the calyx-tube, margin free, globed. Ovary 
free, enclosed by the disk, 3-celled; style short; stigmas 3. Fruit 
globose, 3-celled, mdehiscent ; pyrenes 3. 

I.— -Climbers - or- rarely snberecfc with sarmentose- 
branches? Armed with stout defloxed lateral thorns. 

Leaves exceeding 2 inches long. 

1. Panicles often 13 inches long or more ... 1. opposiUfolia.. 

2, Panicles shorter than the leaves ... ... 2. hamosa. 

II* — An erect ahmb with stijf branches. Sometimes 

V armed with' terminal straight fhoms. Leaven nctfj j 

exceeding 2 Inches long ... ... ... theezqn$ r 
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1- Sageretta opposJtifolia, Brongn . Vem* Abinkand , NG* 

RK* Loftdri, A. — A subdeciduous shrub with sarcnentose or 
climbing branches, the stems attaining 50 feet high and 5 inches dia- 
me t er . Usually arme d with sto ut , straigh t , sometimes leaf- bearing , 
thorns up to 1'5 inches long, mostly deflexed* Bark smooth, grey or 
pinkish-brown, exfoliating in patches and exposing the pale buff under- 
bark* Blaze ‘25 inch, hard, not fibrous, pink* Young shoots tomentose* 
Leaves 2 5 by 1 — 2‘ 5 inches , ovate-oblong, acute or acuminate , 
serrate but sometimes obscurely so, clothed when young 

especially beneath with deciduous woolly tomentum, base rounded or 
subcordate, subcoriaceous, with 5 — 9 pairs of lateral nerves strongly 
impressed above and prominent beneath, glabrous and glossy on both 
surfaces when mature. Petiole ‘2 — '5 inch long* Blowers ‘05 — ‘1 inch 
diameter, greenish-yellow, sessile, in long, narrow, terminal, villous 
panicles, the lower branches usually in the axils of leaves. Fruit ‘2 — *3 
inch long, obovoid, black or purplish-red when ripe* 

Occurs throughout the hills between 3,000 and 7,000 feet. Fairly common, often in 
hedgerows or eeoondary forest* Flowers : September-Ootober. Fruit : ApriJ — Tune. 

2, Sageretia hamosa, Brongn. — A climber with long slender 
straggling branches, usually armed with stout deflexed thorns. Bark 
reddish-brown* Twigs ribbed or lined, closely lenticellate, Young 
shoots and immature leaves sparsely hairy and soon becoming quite 
glabrous* Leaves 2‘5-5‘5 by 1*25 — 2 inches, elliptic-oblong or oblong- 
lanceolate, acuminate, base rounded, finely and closely serrate, with 
7 — 10 pairs of lateral nerves impressed above and prominent beneath, 
shining on both surfaces. Petiole ‘15 — ‘4 inch long* Flowers small, 
sessile, in terminal and axillary villous panicles shorter than the leaves. 

Specimens, in leaf only, of this plant have been collected by Mr. W. J. Lambert 
in East Almora where he found it growing at 3,000 feet in the UhhaHhnnga Reserve and 
again at 6,000 feet at Panwanoula in the Central Alraora Division* Though only in 
leaf, the specimens are fairly conclusive. Flowers : September-Oebober* 

3. Sageretla theezans* Brongn . Vern. Kutku, KhaAgu or 
Kurkha , NGk — An evergreen shrub 5 — 10 feet high with stiff branches 
sometimes terminating in thorns. Twigs pubescent. Leaves ‘5 — 2 
inches long, elliptic or suborbicular, coriaceous or subcoriaceous, serrate 
or almost entire, glabrous or nearly so, with 4 — 6 pairs of lateral nerves* 
Petiole ‘05 — ‘2 inch long, tomentose on the upper surface. Flowers less 
than ‘1 inch diameter, green, sessile, in axillary and terminal interrupt- 
ed spikes or panicles shorter than the leaves* Fruit ‘2 inch long, black. 

Occurs in Worth Garhwal along the main Himalayan range .between 4,000 and 
8,000 feet/ Very common along the Dhauli valley between Joahinia+h and Tappban where 
it grows in open scrub forest bordering cultivation. Flowers : May-June. 
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7. GOUANIA, Linn . 

Unarmed shrubs, climbing by means of tendrils on the branchlets 
and ‘at the base of the inflorescence. Leaves alternate; stipules deci- 
duous, Flowers small , polygamous, fascicled on the rachis of spikes or 
racemes which are sometimes padicled, Calyx-tube short; lobes 5. 
Petals 5, inserted below the margin of the disk. Disk filling the calyx- 
tube, with 5 rounded or horn-like lobes alternate with the stamens. 
Stamens 5, enclosed within the petals. Ovary sunk in the disk, 3-celIed ; 
style 3-cleft; ovules solitary. Fruit coriaceous, inferior, 3-winged or 
sharply angled, splitting into 3 cocci through the wings artd leaving a 
slender axis, 

Gouania leptostachya, VC.— A large rambling climber with stem 
up to 5 inches diameter and 80 feet high. Tendrils up to 8 inches long, 
terminal. Twigs smooth, terete, often pendent, bright green at first. 
Bark brown, rough, with a fine network of deep or shallow furrows. 
Blaze J 2 — '6 inch, pink to deep claret-red, sometimes with a few pale 
bands towards the exterior, juice turning blue or purple on the blade 
of a knife. Leaves 2‘5 — 4 ' 5 by 2—4 inches, ovate, abruptly acuminate, 
cordate, crenate, pubescent on the nerves beneath when young, dark 
glossy green above, pale and rather glossy beneath, with 4 — 7 pairs of 
arcuate secondary nerves prominent beneath. Petiole 3 inches 
long, channelled. Flowers *2 inch diameter, creamy- white, fascicled on 
the rachis of simple or panicled terminal pubescent racemes 6 — 12 inches 
long. Pedicels '05 inch long. Capsule '4 inch long, 3-winged, brown 
and dry. Seeds 3, dark brown, polished. 

Occurs throughout the subhimalay&B tract and outer hill ranges between 1,000 and 
3*000 feet. Common in dry miscellaneous forest, also in swampy ground. Flowers ' 
August- September, Fruit : J&nuary-Febraary. 

8. . HELINUS, E. Meyer . 

Unarmed shrubs, climbing by means of tendrils. Leaves alternate, 
entire; stipules small, deciduous. Flowers small, umbellate- Calyx 
5-Iobed. Petals 5, inserted on the margin of the disk. Disk epigynons, 
filling the calyx-tube. Stamens 5, as long as the petals. Ovary inferior, 
3-ceIIed ; style short, 3-cleft ; ovules solitary. Fruit 3-celled, tardily 
separating into 3 crusfaceous, cocci attached to a central axis, the cocci 
dehiscent interiorly, 

Hellnus lanceolatus, Brandis , — A slender evergreen clinfber with 
flexible wiry steins up to 25 feet high and '5 inch diameter, climbing by 
means of simple terminal tendrils up to 2 inches long. Twigs green T 
faintly striate, glabrous or puberulous. Bark slightly rough, reddish- 
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brown. Leaves 1'5 — 3 by ‘4 — 1'3 inches, smaller towards the ends 
of the shoots, lanceolate, entire, gradually narrowed to a point, base 
rounded, glabrous or nearly so, paler and somewhat glaucous beneath 
with 4-5 pairs of secondary nerves, the lowest pair basal. Petiole up to 
‘6 inch long, slender, hairy. Flowers ‘15 — ‘25 inch diameter, greenish- 
yellow, in slender peduncled cymes which are axillary or paniculate by 
reduction of the leaves. Calyx-lobes first white then pale yellow inside, 
green outside. Petals minute, folded round the filaments. Disk 
shining, white. Peduncle '5—1 inch long. Pedicels filiform, ‘1 — ‘8 
inch long. Fruit capsular, *2-‘3 inch diameter, ohovoid, 3-seeded. 
Seeds shining, black. 

Occurs throughout the area between 1,500 and 4*000 feet* Fairly common on 
dry south am aspects and in secondary scrub forest. Flowers : February — May. Fruit : 
May- June. 
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XXVII VITACEiE. 

Erect or climbing shrubs, rarely small trees, the former usually 
tendril-bearing. Leaves alternate, simple or compound, stipulate ; 
petiole often thickened at the base. Flowers regular, hermaphrodite or 
unisexual, in cymes usually opposite the leaves; peduncles often trans- 
formed into tendrils or tendril-bearing. Calyx small, 4 — 5-Iobed or 
truncate- Petals 4—5, valvate, free or connate, caducous. Disk 
annular or expanded. Stamens 4-5, opposite the petals, inserted on 
or outside the disk. Ovary usually sunk in the disk, 2 — 6-celled; ovules 
1-2 in each cell; style short; stigma small. Fruit an indehiscent 1 — 6- 
seeded berry. 

Climbers. Stamens Ires. Ovary 2 -celled ♦*. 1. TO&. 

Erect. Stamens connate and adnate to the petals. 

Ovary S — 6-eeIled, ... „ h ... 2. Leea. 


• 1. VITIS, Linn . 

Herbs or shrubs climbing by means of a modification of the stem 
or branches into tendrils, which sometimes bear the inflorescence. 
Leaves simple and palmately nerved or digitate or pedate. Flowers 
4-5-merous. Petals often calyptrate. Disk of glands or lobed or 
annular* Stamens free. Ovary 2-ceiled, very rarely 4-ceIled, surround- 
ed at the base or half way up by the disk; ovules 2 in each cell. Berry 
l-^-seeded. 

I.— Leaves simple, often angled or lobed (nan ally 3- 
foliolate in no. 4). \ 

A, Flowers 4-raerous f red. Stem perennial. 

> Inflorescence not bearing tendrils 1* repanda. 

B. Flowers fl-inerous. inflorescence usually 

tendril-bearing. 

1, Flowers red. Stems annual. 

(а) Leases glabreseent when mature ... 2. latifotia. 

(б) Leaves with a persistent dense felted 

tomentnm beneath. 

(i) Leaves simple ... 3. ntgostt. 

■ ■(») Leaves usually trifoliolate ... * . . 4 - di$ aricata . 

2. Flowers green. Stems perennial. 

(a) Leaves I S— 4 inches broad, glabreseent 5. parvifoHa* 

(fc) Leaves 4— S inches broad, hairy. 

(j) Lower surface of mature leaves only * 

hairy on the nerves ... .♦* . p^diceUata. 

r ' L («) Lower surface of mature leaves clothed 

v : $11 over with dense rusty tomentnm „* 7, Janata ^ 

8 
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IT.— Leaves fl-folidate, Flowers usually 4'inerouB, green. 

Inflorescence not bearing tendrils, 

I* Petiolule of terminal leaflet 0 — '2 inch long S. sewmordata, 

2, Petiohfle of terminal leaflet l 2 — 1 inch long 9. trijolia , 

III. — Leaves J^fobcJate as a rifle, 

A. Leaves pedate (rarely digitate by suppression). 

1. Leaves more than 1*5 inches broad **, 10, hnceolaric. 

2. Leaves less than l’f> inches broad. 

(a) Stems climbing by means of adventitious 
roots as well as tendrils. Midrib and 
1 secondary nerves conspicuously pale 

above ... ... ... ... 11. capnoMa, 

{b) Stems climbing only by tendrils. Midrib 
and secondary nerves not or scarcely 
paler above. 

(f) Seed deeply corrugated on tbe sides and 

with 3 prominent dorsal ridges *.* 12. affine 

(ii) Seed rugose all over with a single dorsal 

depression ... *.<13. species, 

B. — Leaves digitate. 

1. Tendrils palmately 5— 9 branched ... 14. obteata, 

2. Tendrils simple ... ... ... 15. Parkeri, 

4. Yitis repanda, W. and A Vern. Pan-lagula, R. — A large 
deciduous climber with stems up to 6 inches diameter and 80 feet high. 
Barb pale brown, rough, slightly corky and more or less deeply furrowed. 
Blaze '35 — '5 inch, rather crisp, fibrous, pale orange, the juice turfling 
purplish-black on the blade of a knife. Young shoots, underside of 
leaves and inflorescence clothed with fine caducous rusty tomentum. 
Tendrils several times forked, but often only the main axis and lowest 
branch, subsequently develop. Leaves simple, 5 — 10 and sometimes up 
to 15 inches diameter, broadly ovate or orbicular, deeply cordate, more 
or less sharply toothed the main nerves projecting beyond the margin of 
the leaf in points, dull green, glabrous or nearly so when mature. 
Petiole varying in length up to 12 inches. Flowers dull red, 4-merous, 
in umbels terminating the branches of a pedunculate branched leaf- 
opposed cyme. Pedicels '1 — '3 inch long. Petals usually not cohering 
at the apex, rusty-pubescent outside. Fruit ‘3-*4 inch long, pyriform, 
usually 1-see’ded. 

Occurs throng! out the area up to 4,000 feet. Very common in sal forest especially 
on north aspects. I have not separated V. rosea, Boyle which according to Duthie differs 
in its larger leaves, pink instead of white . (sic) flowers, and fusiform fruit. Flowers : 
Jrme ; July. Fruit ; July- August. 

2.. Yitis latifolia, Roxb. Vern. BTiimana. Bhimra. (these 
names are also applied to other vines especially V. rugosa, Wall.) — A 
climber with annual stems 10-20 feet long and ’3 — ’5 inch diameter 
which are scarcely woody. . Bart smooth, green, often tinged purple 
especially at the nodes, covered with a thin glaucous bloom, Young 
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shoots glabrous o£ nearly so, hollow. Tendrils forked. Leaves simple, 

5 — 10 inches broad, orbicular, 3 — 7-angled or-lobed, sometimes lobed 
half way down, crenate-serrulate or dentate, cordate, mealy when very 
young, glabrescent or with pubescent nerves when mature, often tinged 
with pink or purple beneath, base 5 — 7-nerved 4 Petiole varying in 

length up to 8 inches, deeply grooved above, Flowers ‘1 inch diameter, 
dark red, 5-merous, in pyramidal panided pubescent cymes borne on a . 
very stout peduncle together with a forked tendril. Petals not cohering 
at the apex, recurved, glabrous on both surfaces. Stamens bright 
yellow, Pruit '3 — '35 inch diameter, globose, black, succulent- 

Occnrs throughout the area up to 4,000 feet. Very common, in the subhimalayaix 
tract, but rather scarce within the htih. Frequent in secondary scrub growth. Flower* : 

July* August, Fruit ; September' October. 

3, Yitls rngosa, Wall. Syn. V. maorophylla f Madden, Yem. 
CkhipdH, Gr, (this name is also applied to most other species of Vitis)*~ 

A climber with scarcely-woody annual stems 2 — 10 feet long and up to 
'75 inch diameter usually trading over the ground. Stem with shallow 
longitudinal ribs and numerous small warty excrescences, usually pink 
or red. Leaves 5 — 18 inches diameter, broadly ovate or suborbicular, 
apex acute, base deeply cordate, minutely toothed, often obscurely 
3— 4S4obed, all the nerves depressed on the upper surface, base 5-nerved, 
upper surface clothed with long woolly tomentura when young pubescent 
when mature, lower surface clothed with persistent den&e felted tomen- [ 
turn varying from greenish-white to deep rusty-red. Petiole 2 — 9 inches 
long, stout, usually pink or red, Piowers minute, red, 5-merous, in 
spreading branched pedunculate panicles 1 — 5 inches long, the branches 
densely woolly-tomentose, the peduncle often bearing a bifurcated tendril 
'5 — 3 inches from the base. Pedicels *05 inch long or less, stout, Pruit ■ 
*3-"4 inch diameter, globose, black, shining. Seeds 1 — 4. : : 

Occurs throughout the hills between 5,l>00 and 7,000 feet. Fairly common on 
stoop grassy or rocky slopes either in open forest or on bare elopes, especially on limestone, j 

The woody rootstock is frequently wedged into crevices in rocks. Flowers: June-July, \ 

Fruit : September — November. \ 

4. Yitis divaricate, Wall. — A climber with scarcely-wloody annual 
sterna arising from a perennial woody rootstock. Stems 10 — 20 feet long \ 

and up to '5 inch diameter, deeply striate, usually pink or reddish, j 

clothed with long, whitish, cottony, caducous tomentum. Leaves usually j 

3-foliplate, but sometimes simple or more or less deeply S-Iobed especially i 

towards the end of the shoot. Petiole up to 5 inches long, striate on one f 

side, usually pink or reddish. The simple <tf lobed leaves np to 6 by i 

5 inches, ovate, cordate. The terminal leaflet of trifoliolate leaves up j 

to 8 by 3 5 inches, elliptic-lanceolate or narrowly ovate, base cuneate ; i 

the lateral leaflets smaller with very oblique base; all acuminate, finely 
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cuspidate-serrate or subentire, thin, membranous, all the nerves very 
depressed above, clothed on both surfaces with cottony tomentum when 
quite young, minutely pubescent above and more or less densely clothed 
with pale woolly tomentum beneath when mature. Flowers small, red, 
5-rnerous, in dense 2-3-ckotomous divaricate tomentose cymes. Ped- 
uncle 2 — 6 inches long, bearing a bifurcated tendril below the flowers. 
Petals spreading. Fruit '2 — '4 inch diameter, globose, black. 
Seeds 1 — 4. 

Occurs throughout the hills between 4 S 000 and 7,G0Q feet. Fairly common in 
open forest or on burn ground- Flowers : July. Fruit : October-Noveanber. 

5. Yitis parvifolia, . Roxb , — A deciduous climber with slender 
trailing steins up to 15 feet high and 1 inch diameter. Bark dark 
reddish-brown, rough, peeling off in long fibrous strips. Young shoots 
glabrous/ only the flattened tip clothed with pink hairs- Tendrils up 
to 5 inches long, forked once about the middle. Leaves 2 — 6 by 1*5 — 4 
inches, ovate. Base truncate or cordate, acuminate, sharply serrate some- 
times deeply so, often 3-lobed, thin, membranous, bearded in the 
axils of the 5 strong basal nerves beneath, otherwise glabrous on both 
surfaces or puberulous on the nerves beneath, glossy on both surfaces 
especially beneath. Petiole *7 — 2 inches long, minutely pubescent 
when young, ultimately glabrous. Flowers minute, green, scented/in 
umbellate fascicles arranged in narrow usually bifurcated panicles 1 — 3 
inches long. Pedicels 'l-'2 inch long, slender. Petals 5 (rarely 6), 
cohering at the apex. Fruit ‘2 — *4 inch diameter, globose, black* 
Seeds 1—4, smooth. 

Occurs throughout the hills between 2,000 and 6,000 feat. Fairly common, in mixed 
brnij and chir forest and in secondary miscellaneous forest- Flowers : April-May. Fruit ; 
July-August. 

. 6 . Yltis pedicellate, Laws . — A large deciduous climber with stem 
up to 4 inches diameter and 50 feet high. Bark reddish-brown, rough, 
exfoliating in .fibrous strips. Tendrils forked. Young shoots and very 
young leaves densely clothed with caducous rusty tomentum. Leaves 
simple, 6 — 10 by 4*6 — 8 inches, broadly ovate, cordate, sometimes 
shallowly 3-lobed the lobes with shortly acuminate tips, dentate the teeth 
apiculate, ultimately glabrescent above but persistently hairy on the 
nerves beneath with stiff spreading rusty hairs, base 5-nerved, the second- 
ary nerves prominent beneath. Flowers S-merous, in umbels terminating 
the branches of pyramidal, panicled, pubescent cymes 1 — 3 inches long 
borne on rather slender long peduncles together with a simple tendrih 
Pedicels filiform, ’05— "2 inch long. Petals green, cohering at the apex, 
glabrous outside. Fruit "3 inch diameter, globose, black, with 2-3 
pyriform seeds. 
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This vine ia common in the oat forests of the Kalla Chandpur and Fankrakhst 
reserves in North Garhwal, but its further distribution is uncertain. It is found between 
6,000 and 8,600 feet* Flowers : June- July. Fruit : October. My specimens numbers 
415, 463 and 673 are taken as belonging to this species, 

7* Yitls lanata, Roxb. Vern* Pulidna or Pudina i <3-* Purdni 
or Purain t A * — A large deciduous climber with stems up to 8 inches 
diameter and 60 feet high. Bark rough, dark reddish-brown, peeling 
off in fibrous strips* Blaze ‘2 — '4 inch, very fibrous, white- Young 
shoots, petioles and undersurface of leaves covered with white felted 
tomentum, or sometimes reddish-brown on the shoots and petioles. 
Tendrils bifurcating once, and then one of the two branches bifurcating 
again. Leaves 4 — 9 by 4 — 8 inches, broadly ovate from a truncate or 
cordate base, sometimes angled or obscurely lobed, shortly acuminate, 
dentate or sharply serrate, glabrous or nearly so above when mature, 
densely clothed beneath with deep rusty tomentum* Petiole 1"5 — 7 
inches long* Flowers 5-merous (sometimes 6), scented, in rather dense 
pyramidal densely tomentose panicles 2’5 — 8 inches long usually bearing 
a bifurcated tendril 1-2 inches from its base* Petals green, cohering at 
the apex, glabrous outside* Pedicels slender ‘05 — '15 inch long* Fruit 
'3 inch diameter, black with a transparent bloom. Seeds 1 — 4, obovoid. 

* Occurs throughout the bills between 3,000 and 7,000 feet. Common in banj forest, 
also in dry* miscellaneous forest below the oak zone especially in ravines* Flowers : 
April — June. Fruit : June-July. 

8. ¥itis semicordata, Wall. Syn* Vitis himalayana , Brandis. 
Vera. Laden or Laduli, G* — A large deciduous climber with steins up 
to 6 inches diameter and 100 feet high* Bark brown, very rough, deeply 
furrowed* Blaze 1 inch, coarsely fibrous, pink* Young shoots glabrous 
or pubescent* Tendrils branched, usually ending in adhesive disks. 
Leaves palmately trifoliolate. Petiole up to 5 inches long* Terminal 
leaflet 3—6 inches long, ovate or obovate, base cuneate or ronnded, tip 
long-acuminate, margin coarsely cuspidate-serrate; lateral leaflets very 
oblique, one side subcordate; dull green above, pale and somewhat glau- 
cous or sometimes purplish-pink beneath, thin, membranous. Petiolu- 
les 0 — ‘2 inch long. Flowers small, yellowish-green, 4- or 5-merous, in 
terminal or leaf-opposed lax divaricate cymes up to 4 inches diameter, 
shorter than the leaves. Petals ending in a conical hood, spreading and 
soon reflexed. Fruit '2 — '3 inch diameter, purplish-black, subglobose. 
Seeds 1—4* 

Occurs throughout the hills between 5,000 and; 9,500 feet. Very common in oak, 
spruce and silver fir forests. Some plants have leaves which are pubescent on the neryes 
beneath, others are entirely glabrous, but it seems uimeoe&ftaiy to draw any distmction 
between the two varieties which are often found growing together, She leaves turn 
bright oranige or red before falling. Flowers ■ May— July, Fruit : September^November, 
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9, Yitis trifolia, Linn * Syn* F* cnrrcosa, Walt— A climber with 
sometimes herbaceous sometimes distinctly woody (though soft and 
rather succulent) stems up to 2 inches diameter and 1-5 feet high. Bark 
rough with numerous small pale brown lenticels* Young shoots pubes- 
cent or villous* Tendrils slender, branched, ending in adhesive disks* 
Leaves pinnately 3-folioIate* Petiole 1 — 3*5 inches long* Leaflets 
usually 2— 5 by l'5-2'5 inches, the terminal usually elliptic or obovate, 
the lateral usually broadly ovate and often obliquely cordate at the base 
or cun eat e, apes acute, coarsely erenate or irregularly dentate, clothed 
more or less on both surfaces with whitish pubescence* Petiolule of 
terminal leaflet up to 1 inch long, of the lateral 0 — '2 inch long* 
Mowers "25 inch diameter, 4-merous, in *las, divaricate, long-peduncled, 
thinly hairy cymes 2-3 '5 inches across* Petals green, not cohering at 
the apex, soon reflexed* Disk whitish. Fruit *5 — 4 7 inch diameter, 
depressed-globose, black* Seeds 2 — 4* 

Occurs in the subhimaJaysn tract and outermost hill ranges up to 2,000 feet. It 
ia apparently scarce. Flowers ; May — iTily. Fruit October— December. 

10. Yitis lanceolaria, Roxb, — A large evergreen climber with steins 
up to 9 inches diameter and 60 feet high* Stems more or less flattened 
or compressed, often very considerably so* Bark pale brown, slightly 
rough with conspicuous raised lenticels but not corky or deeply 
furrowed. Blaze not fibrous, pink or white with yellow Streaks, juice 
rather slimy and turning purplish-black on the blade of a knife* Tend- 
rils simple, often stout* Twigs smooth, green, glabrous, with prominent 
lenticels* Leaves pedately or rarely digitately 5-foliolate, or some- 
times trifoliolate by suppression, very rarely pedately 7-foliolate, 
glabrous* Petiole 2—7 inches long, terete or slightly flattened, the 
basal '5—1 inch swollen* Terminal leaflet 5 — 8 by 2-S'5 inches, 
elliptic-oblong or narrowly obovate, abruptly acuminate, rather distantly 
crenate-serrate except towards the base, base acute, lateral nerves 
7 — 10 pairs; the lowest pair somewhat oblique and about half the size 
of the terminal; all rather fleshy, dark and slightly glossy green above. 
Petiolule of terminal leaflet *5 — 1"75 inches long* Stalk of lateral pedate 
branch up to 1 inch long* Flowers small, green, 4-merous, in sub- 
corymbose axillary puberulous cymes, the branches terminating in 
umbels. Fruit '4 — '6 inch diameter, globose* Seeds 1 — 4, 

Occurs throughout ths subhiinalayan tract and outer hill ranges between 1,500 and 
4,000 feet. Fairly common in ravines and along the banlte of streams. Flowers : April* 
Fruit : March* 

ii. Yitis capriolata, Don* — A medium-sized evergreen glabrous 
climber with stems up to 1*5 inches diameter and 80 feet high, the 
upper branches often hanging in dense leafy festoons* The stems 
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develop numerous adventitious roots which are made more use of for the 
purpose of climbing than the tendrils. Tendrils 2 — 6 inches long, 
bifurcating once within a distance of 2 inches of the tip. Leaves 
pedately 5-foIioIate. Petiole 1-2' 5 inches long, grooved. Stipules 
persistent, triangular, 'l-'2 inch long. Terminal leaflet 2-3 times as 
long as the smallest lateral pair, 1'5 — 3 inches long, elliptic-lanceolate or 
obovate, acute ; all leaflets crenate, the 6 — 13 pairs of arcuate secondary 
nerves terminating in .points which are raised at an angle with the 
leaf-surface, midrib and lateral nerves distinctly pale above ; the lowest 
pair of leaflets more rounded and with oblique base. Petiolule of 
terminal leaflet '1 — ’4 inch long. Flowers small, pale green, 4- or 
5-merous in few-branched glabrous umbelliform cymes 1 — 3 inches long 
terminating in umbels. Primary peduncle '25 — 1 inch long though 
often appearing longer owing to the suppression of leaves immediately 
below the inflorescence. Petals at once reflexed, with a small hollow 
horn at the tip. Fruit '3 inch diameter, globose, black. Seeds 1-2. 

Occurs throughout the hills between 5,600 end 7,000 feet. Common in shady oak 
forest and moist ravines, where it is often found creeping over precipitous rocks. Flowers : 
June — September. Fruit : November. 

12* Yitls affine, Gagnepain. — A slender evergreen climber with 
stems, which are scarcely woody, up to 20 feet high and *25 inch 
diameter. * Glabrous except the pedicels which bear scattered minute 
hairs when young. Not climbing by, and probably never producing, 
adventitious roots. Tendrils 4 — 7 inches long, bifurcating once within a 
distance of 2 inches of the tip. Leaves pedately 5-foliolate. Petiole 
'75 — 2'5 inches long, the basal half somewhat swollen. Stipules 
persistent, triangular, *15 — *2 inch long. Terminal leaflet twice the 
size of the lateral pairs, 2—4 by '5—1 inch, lanceolate, acuminate ; all 
leaflets crenate, the 8 — 12 pairs of lateral nerves terminating in points 
which are raised at an angle with' the leaf-surface, the midrib' and 
lateral nerves not noticeably paler above; the lateral pairs broader; the 
lowest usually obliquely ovate. Petiolule of terminal leaflet *15 — *5 inch' 
long. Flowers *15 — *2 inch diameter, greenish, 4-merous in few- 
branched minutely hairy umbelliform cymes 2—4 inches long terminat- 
ing in umbels. Primary peduncle ’75—3 inches long. Petals terminat- 
ing in a reddish-brown hollow horn. Stamens minute. Fruit *3— '5 
inch diameter, globose, shining, black. Seeds 1-2, usually 1, ’2 inch 
long, ovoid, ffides deeply corrugated, with 3 prominent ridges on the back 
formed by 2 parallel depressions. 

Occurs throughout the hills between 6,600 and 8,500 feet- Fairly common in denser 
shady forest on north aspects, frequently associated with Qu#rcu$ dilatata- Flowers r May- 
June. Fruit: September. iW identification of this species is by Mr. Gagnepain himself 
who has named many sheets in the herbarium at Dehra Dun- My description is based 
on jny numbers 521, 693 > 603, 833 and 1234. ..... ::- r 
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43. Yitfe, sp. — A small glabrous climber with stems up to 20 feet 
high and ‘5 inch diameter; not climbing by means of adventitious roots. 
Tendrils 4 — 6 inches long, bifurcating once within a distance of 2 inches 
of the tip. Leaves pedately 5-foliolate. Petiole 1*5 — 8 inches long, 
terete, the basal portion somewhat swollen. Stipules persistent, 
triangular, *1 inch long. Terminal leaflet 2-3 times as long as the 
smallest lateral pair, 3 — 6 inches long, elliptic-lanceolate or elliptic, 
acute or acuminate ; all leaflets crenate , the 8 — 16 pairs of arcuate 
secondary nerves terminating in points which are raised at an angle with 
the leaf surface, the midrib and lateral nerves not noticeably paler above ; 
the lowest pair of leaflets with oblique base. Petiolule of terminal 
leaflet *3 — ‘8 inch long. Flowers small, pale green, 4-merous, in few- 
branehed glabrous umbelliform cymes 1—3 inches long terminating in 
umbels. Primary peduncle ‘5 — 1*5 inches long, though often appearing 
longer owing to the suppression of leaves immediately below the inflores- 
cence. Petals at once reflexed, with a small hollow horn at the tip. 
Fruit ’3 — '4 inch diameter, globose, black. Seeds 1 — 3, ‘25 inch long, 
ellipsoid, rugose all over with a single dorsal depression. 

Occurs throughout the central and outer hill ranges between 3,500 and 6*000 feet. 
Fairly common. Mowers : September, Fruit : J&nuary-February- This plant has hitherto 
keen cf.nfneai with F, capriolata, Don* from which it ia in my opinion quite distfcct;. 
My description is based on my numbers 576, 577* 1028 and 1203* ■ 

li. Yltis obtecta, WaU. — An evergreen climber creeping over the 
surface of the ground or climbing up the stems of trees to whioh it 
closely adheres by means of tendrils and numerous adventitious roots, 
the stem attaining 40 feet height and 1 inch diameter, but usually half 
this height. Tendrils consisting of a stout stalk ’1 — ‘25 inch long 
terminating in 5—9 palmaiely radiating simple spirally coiled branches 
•5—1 '5 inches long whioh develop adhesive disks on contact. Leaves 
digitally 5-foliolate. Petiole 1*5—5 inches long, terete, pinkish, clothed 
with spreading pale hairs. Terminal leaflet elliptic, 2 — 4 by 1' 25-2*25 
inches with about 5—8 pairs of lateral nerves; the two lateral pairs 
usually' very oblique; the lowest pair usually not exceeding half the 
size' of the terminalleaflet ; all distantly cuspidate-crenate, rather thick’, 
.usually hairy and dull green on both surfaces, sometimes quite glabrous 
even when young. Pptiolule of terminal leaflet 0— '25 inch long". 
HoWers small, green, 4-merous, in few-hranched pubescent cymes,, the 
branches terminating in umbels. Fruit *3 — *5 inch diameter, 

elliptic or globose, shining, black. Seeds 1 — 3. 

Occurs throughout the hills between 4,500 snd 7,000 feet. Common in flhady forest 
and moist ravines especially in ban / forest. Flowere : May. Fruit s Octqber-November. 

. IS. Yitis Parked, Gagnepain. — A large evergreen climber with 
Btems up to 9 inches diameter and 80 feet high. . Stems terete.. P ark ' 



. .^SYZL— V1TACEM* 


m 


reddish-brown, very rough and rather corky, furrowed and often deeply 
.so* Blaze very fibrous, pink or white streaked with pink turning orange 
on exposure, juice very slimy and turning purplish-black on the blade of 
a knife* Tendrils simple, often stout and long* Twigs smooth, green, 
glabrous*, without prominent, lenticels. Leaves digit at ely 3 — 6-foliolate, 
never pedate. Petiole 4—8 inches long, terete, basal '5 inch swollen. 
Terminal leaflet 4 — 7 by 2 ’5 — 4 inches, elliptic, abruptly acuminate often 
caudate, lateral nerves excurrent in 3 — 5 short cuspidate teeth, base 
cuneate, glabrous, rather thick, dark somewhat shining green above, 
paler 1 and. shining beneath, lateral nerves 3 — 7 pairs, arcuate ; lateral pairs 
of leaflets smaller. Petiolule of terminal leaflet *5 — F75 inches long, of 
the lateral shorter. Blowers small, 4-merous, in lax, rather slender, 
puberulous, subcorymbose, axillary cymes. Fruit *4— '8 inch long, 
oblong or ovoid, first reddish and finally black. Seeds 1 — 3, usually 1, 
ellipsoid, *3 — ‘5 inch long with 6 — 10 shallow transverse furrows. 

I first collected this vine in the Bamnagar Division where I found it fairly common 
in sal forest between 1,500 and 3,000 feet especially in moist ravines and on the banks 
of shady streams. On these specimens M* Gagnepain has named the vine V. Parkeri. 
It may however be doubted whether it ia not the V. campyboarpa of Kurz, but the 
description of that author is very meagre and M„ Gsgnepain himself seems to Lave been 
in doubt as to wLat that species really was. V. Park&ri occurs throughout the &tib~ 
bimfclay&n tract and outer hill ranges. Blowers : November-Dee ember. Fruit; April- 
May. ■ , 

2. LEEA, 'Linn. 

Small trees shrubs or herbs, erect and without tendrils. Leaves 
usually large with sheathing petiole, simple or usually pinnately decom- 
pound. Flowers small, in leaf-opposed or subterminal corymbose cymes. 
Galyx 5-lobed. Petals 5, connate at the base and adhering to the stamina! 
tube, afterwards revolute, induplicate-valvate, hooded at the apex. 
Disk or stamina! tube cylindrte with 5 lobes, connate at the base with 
the ovary, furnished within with a toothed membranous fold. Stamens 
5, inserted between the lobes of the disk. Ovary 3 — G-celled ; ovuia 1 in 
each cell. Berry usually succulent and 3— 6-seeded. 

Blowers and inflorescence red. Leaflets not scabrous, 

meetly sessile ... ... ... ... 1- alata. 

Blowers green. Inflorescence not red. Leaflets acabrid 
above, shortly stalked ... ... ... 2. as per a, 

1. Leea alata, Edgew *^ An erect stout perennial herb, the 
stems usually 1—3 feet high and dying back annually to a woody base. 
Leaves 1-pinnate, 3—7- foliolate. Leaf-raehis with 2 narrow wings 

above which sometimes expand towards the base of the petiole*. Leaflets 
6—12 by 1—3 inches, oblong or oblong-lanceolate, .acute, base rounded 
or rhomboid* sessile or on petiolules up to '4 inch long, glabrous or nearly 
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so, "with 8 — 15 pairs of secondary nerves and 3 — 6 serratures in the leaf- 
margin to each secondary nerve. Peduncles 3 — 8 inches long, pubescent. 
Mowers crowded, red, "15 inch diameter; the whole inflorescence reddish. 
Berries '3- '4 inch diameter, depressed-globose, reddish-purple. 

This species seems to occur in the subhimaJayan tract though there are no 
specimens from our area at Debra Dun, There is however a sheet in the iCew Herbarium 
collected by Falconer and labelled Garhwal, Flowers : tfime-Duly. Fruit ? October- 
November. 

2. Leea aspera, Wall * Vern. Kumdli, Gen, Kunwai t R. — An 
erect deciduous herb or shrub f the stems usually 2-3 feet high, but 
attaining 10 feet high and 1*5 inches diameter. The larger stems 
perennial, scarcely woody and containing a large succulent pith; the 
smaller dying back to the ground, arching, ribbed. Bark smooth, 
reddish-brown. Leaves towards the ends of the shoots simply pinnate 
or with the lower pinnae trif oliolate ; lower leaves bipinnate. Petiole 
not winged. Leaflets 3 — 6 by 2-3 inches, ovate or elliptiooblong, 
abruptly long-acuminate, base rounded or cordate, strongly often coarsely 
serrate, with 12 — 18 pairs of secondary nerves each supplying one or 
sometimes 2 teeth, upper surface scabrid with scattered pale hairs, lower 
surface pubescent on the nerves. Petiolules ’2 — '7 inch long, rather 
slender* Cymes bifurcated at the base, or with a peduncle up to 2 infbhes 
long, pubescent. Flowers '2 inch diameter, pale greln , Berries 
*4 inch diameter, depressed-globose, slaty-green and finally blue-black* 
Seeds 5* 

Occurs throughout the area between 1,000 and 5,000 feet. Very common, especially 
in Mr forest* The leaved turn bright red and orange in the autumn. Flowers : June- 
July* Fruity October -November, 
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Trees, Shrubs or rarely climbing herbs. Leaves alternate or 
opposite, usually compound"; stipules caducous or 0. Flowers regular or 
zygomorphic, generally polygamous. Calyx 4-5-lobed or 4-6-sepalous, 
valvate or imbricate. Petals 4-S or 0, free, equal or unequal, often 
bearded or bearing a scale at' the base within. Disk usually distinct, 
annular or unilateral, sometimes of separate glands, rarely wanting in 
male flowers. Stamens 4 — 10, usually 8, inserted inside on or outside 
the disk; filaments usually free. Ovary entire, lobed or partite, some- 
times excentric, 1 — 4-celled.; style simple or divided; ovules 1-2, rarely 
more, in each cell. Fruit capsular or indehiscent, sometimes winged. 
Seeds sometimes arillate. 

I. — Leaves opposite. 

1. Leaves pinnate ... ... ... 1. Turpinia. 

2. Leaves trifdiolata ..* ... ... 2. StaphyUa. 

• 3. Leaves simple, often palmafrely lobed ... B. Acer. 

4* Leaves digitate ... ... ... 4. Aesculus. 

IL— Leaves alternate. 

1. Leaflets 2 — i pairs ... ... ... 5. Schleichera . 

2. Leaflets 6 — S pairs ... ... ... 6. Sapin&tis* 

1, TUEPINIA, Vent , 

Trees or shrubs. Leaves opposite, imparipinnate. Leaflets 
opposite, serrulate. Stipules interpetiolar, deciduous. Flowers small, 
hermaphrodite, regular, in terminal and axillary panicles. Calyx 5- 
partite, lobes imbricate. Petals 5, imbricate. Stamens 5, inserted 
outside the lobed or crenulate raised disk. Ovary sessile, 3-lobed and 
3-celled ; style long ; stigmas 3 ; ovules 2 or more in each cell. • Fruit 
indehiscent, aubglobose, 3-celled % 

* Turpinia nepalensls, Wall . — -A small glabrous tree up to 4 feet 
girth and 25 feet high. Bark pale brown or whitish, rather deeply 
cracked, corky. Blaze '3 — ‘35 inch, pale orange-yellow mottled darker. 
Leaves 8 — 15 inches long, 3 — 7-usually 5-foliolate. Leaflets subequal, 
the terminal one 4—6 by 1‘25— 2 inches; all oblong or elliptic-oblong, 
caudate-acuminate, base cuneate acute, shallowly and evenly serrate, 
glabrous, dark rather glossy green above with pale midrib and 5—8 pairs 
of rather indiatinct arcuate, secondary nerves. Petiolule of terminal 


« 
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leaflet '6 — 1/2 inches long, of the laterals '1 — ‘o inch long- Flowers 
under '1 inch diameter, white, in long-peduncled lax axillary : panicles 
6 — 9 inches long with rather slender opposite primary branches. Fruit 
*3 inch diameter, globose, somewhat laterally compressed, indistinctly 
6-lobed, succulent, purplish. Seed 1, 

Occurs in the central and inner ranges between 3,000 and 6,000 feet. Scarce, and 
rare in Garhwal. Prefers shady valleys- It is probably evergreen. Flowers : April-May. 
Fruit ; October^November, . 

2. STAPHYLEA, Linn . 

Shrubs or trees- Leaves opposite, stipulate, trifoliolate ot pinnate. 
Inflorescence lateral and terminal. Flowers regular, hermaphrodite. 
Sepals 5, coloured, imbricate in bud. Petals 5, imbricate. Stamens 5, 
alternate with the petals, inserted below the edge of the lobed dish* 
Ovary of 2-3 distinct carpels more or less united by their inner angles; 
ovules 6 — 8 in each carpel. Fruit a membranous usually' inflated 
capsule, dehiscent at the summit. 

Staphylea JEraodl, Wall. Vern. Sabldta or Surkhi, NG . Ktiris , 
RK < — A deciduous shrub, usually 6—12 feet high but attaining 6 inches 
diameter and 20 feet high. Strong adventitious shoots are often formed 
near the base. Bark fairly smooth, pale grey. Blaze '2 — "25 inch, 
pale yellow finely mottled with orange or reddish-brown. Adventitious 
shoots smooth, greenish-or purplish-brown with pale lenticels forming 
longitudinal streaks. Young shoots glabrous. Leaves 6 — 15 inches 
long, trifoliolate. Common petiole 2' 5 — 6 inches long. Terminal 
leaflet 3 — 7 by 1'75 — 3*5 inches, the lateral a little smaller; all elliptic, 
acmninate, thin, membranous, sharply serrate, glabrous above, pale and 
more or less pubescent when young beneath, the lateral snbsessile. 
Stalk of terminal leaflet m 7 — 2’5 inches long. Flowers ‘4 inch long, 
white, in terminal usually drooping panicles 2 — 4 inches long. Pedicels 
*3 — '6 inch long, glabrous. Fruit an inflated bladder-like capsule 
2-3*5 inches long, 2-3-ceIled and-Iobed, dehiscing at the apex along the 
ventral suture. Seeds few, inch long, obovoid-globose, slightly 
compressed, brown, polished, with a large basal scar. 

Occurs throughout tbe : hills between 6,000 and 8,600 feet. Rather scarce or locally 
common and sometimes gregarious- Usually found in moist shady forest and cool ravines. 
^Flowers t April-Hay. Fruit ; October — December. 

3. ACEB, Linn . (The Maples.) 

Trees or shrubs; buds with many scales, the outer shorter, coria- 
ceous, the inner oblong, membranous, developing later. Leaves entire, 
palmately lobed or pinnately 3 — 5-foliolate, j Flowers regular, in racemes 
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Of corymbs. Calyx usually 5-lobed, the lobes imbricate, deciduous. 
Petals as many as the calyx-lobes or 0, erect, shortly clawed. Disk 
thick. Stamens usually 8, inserted on the disk. Ovary 2-rarely 3-lobed 
and- celled, laterally compressed; cells 2-ovnled; style bipartite. Fruit 
a double samara, indehiscent ; wing large, membranous. 


L — Leaves ■undivided, margin entire or serrate, 

1- Leaves p&Je glaucous beneath. Petiole *7— 3 

inches long ... ... ... X. oblongum. 

2, Leaves glossy green bsnaath. Petiole 

inch bug ... ... ... 2. tcsvigatum. 

IL— Leaves 3 — 5-lobed, margin serrate or toothed. 

A. Leaves pale and glaucous beneath ... 3. cccsium. 

B. Leaves green beneath. 

1. Leaves more than 6 inches across ... 4. villow m, 

9. Leaves less than 6 inches across. 

( 0 ) Racemes corymbose. Pedicels '3 — *5 

inch long ... ... ... 5, acuminatum. 

(6) Racemes not corymbose. Pedicels 1 — '3 

► inch long ... ... ... 6, 

HE. — Leaves &— 7-Iobed, margins entire ... ... 7. 


pectinatum. 

pictum* 


1. Acer oblongum, Wall. Vern. Phandgao or Pharbanj, NG. 

Kirmoli, 8G. Phatgal or Phatgab, A . — A medium-sized dr large ever- 
green or sufcdeeiduous tree up to 8 feet girth and 80 feet high. Bark 
of young stems up to about 3 feet girth quite smooth, often with shallow 
vertical cracks; of old stems rough, pinkish-brown, exfoliating in loose 
thick woody strips. Blaze - 3 — ‘6 inch, rather shortly fibrous, pink, the 
jifiee turning purplish on the blade of a knife. Young shoots glabrous. 
Leaves 2’5— 6 by '7 — 2'5 inches, elliptic-oblong or ovate-lanoeolate, 
acuminate, entire, glaucous beneath, base usually rounded, 3-nerved, 
glabrous. Petiole ’7 — 2 inches long. Flowers ‘3 inch diameter, 

pentamerous, in terminal pubescent corymbose panicles 1'5 — 3 inches 
long. Sepals greenish. Petals whitish. Fruit glabrous; wings about 
1 inch long, diverging, contracted below, back nearly straight; nuts 
angular, clothed with white hairs within. 

Occurs throughout the area between 1,500 and 7,000 feet. Common along the 
banks of streams and in moist shady forest especially of lanj oak. I have measured a 
tree 14 feet girth and 110 feet high. The young immature foliage is often tinged bright 
pink. Flowers : February — April. Fruit : January— April. 

2. Acer hevigatum, Wall . — A medium-sized subdeciduous tree up to 
5 feet girth and 45 feet high. Bark pale ashy, whitish in patches, fairly 
smooth. Blaze '5 inch, hard, only fibrous in the innermost layer, pale 
orange-yellow. Twigs bright green, usually purplish, smooth, terete. 
Young shoots glabrous. Leaves 4 — 8 by 1-2 inches, narrowly, oblong- 
]$nceo)ate, long-acuminate, distinctly serrate or subentire, undulate, thinly 
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coriaceous, glabrous or .with tufts of hair in the nerve -axils beneath, dark 
glossy green on both surfaces, rachis usually tinged pink on the under- 
surface, with 8 — 13 pairs of secondary nerves. Petiole *2 — ’5 inch long, 
pink. Flowers.. '2 inch diameter, pentamerous, in terminal glabrous 
panicles 2-3 inches long. Petals white. Fruit glabrous; wings '8 — 1 
inch long, diverging, contracted below, back nearly straight ; nuts 
smooth, glabrous within. 

Occurs throughout the area between 5,500 and 6,500 feet. Bather scarce, usually in 
ravines in shady oak forest. Blowers : April. Bruit : Ostober-November. 

3, Acer caesium, Wall. Verm Kamia, NO. Khrnii or. Kanjiol, 
RK. Kanchida and Kdnjula, (the last two names are used 
indiscriminately in G-a-rhwal for this and succeeding species of 
Acer). — A large deciduous tree up to 9 feet girth and 60 feet high. 
Bark pale grey, sometimes dark with silvery patches, rather rough 
exfoliating in irregular thin small scales. Blaze *35 — *7 inch, very 
shortly fibrous, pinkish — or orange-brown, with numerous minute darker 
specks. . Twigs and young shoots glabrous, with a thin glaucous*film, 
not lenticellate. Leaves 4 — 8 by 4*5 — 11 inches, 5-lobed, the basal 
lobes often obscure, cordate, lobes acuminate, serrate, dull green above, 

. pale and glaucous beneath, bearded in the axils of the nerves beneath, 
otherwise glabrous , basal nerves 5 prominent beneath. Petiole 3—10 
inches long, terete, glabrous, often reddish’. Flowers *2 inch diameter, 
pentamerous, yellowish -green, appearing with the young leaves, in 
terminal corymbose puberulous panicles l‘5-2*5 incheis long. Fruit 
glabrate; wings 1'5— 2 inches long, divergent, erect or sometimes over- 
lapping, backs slightly curved ; nuts dark browp, gibbous. 

Occurs ttronghont the hills between 6,500 and 10,000 feet. Very common m 
forests of silver fir and Qnercus s^rrhecarpifolia^ and is somewhat gregarious, I have 
measured a tree 15 feet girth and 90 feet high, Mowers : Mareh-April. Fruit ■: October- 
Kovember. 

4, ■ Acer Yillosum, Wail. Vem, Mdndm, NG. Gobar-kami , 
KK. — A small ot medium-sized deciduous tree up to 7 feet girth and 
60 feet high.. Bark pale brown sometimes silvery, fairly smooth. Blaze. 
‘35 — 1 inch, soft, very shortly fibrous, pinkish-brown, the juice turning 
purple on the blade of a knife. " Twigs and young shoots without a glau- 
cous film, lenticellate, rusty-pubescent at first. Leaves 6 — 10 by 7—12 
inches, usually 3-Iobed but often more or less 5-lobed, margin distantly 
toothed, lobes acuminate, dull dark green above paler’ green beneath, 
glabrous, or with scattered hairs on the nerves above, densely clothed 
with soft pale iomentam beneath' when young or glabrous except along 
the leaf margin and on the principal nerves and usually bearded in the. 
leaf axils,- base cordate 5-nerved, the secondary nerves paler and pro- 
tnin Ont on- both surfaces. Petiole 2 — 10 inches long, terete, ..more or 
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less hairy. Flowers '2-' 3 inch diameter', pentamerous, yellowish-green, 
in simple or branched hairy racemes 2 — 4 inches long appearing with 
the leaves from lateral shoots which do not produce leaves. Fruit more 
or less villous even when ripe ; wings 1‘5 — 2 inches long, divergent or 
erect with the margins overlapping, backs usually curved ; nuts brown. 

Occurs throughout the hills between 7,000 and 9,000 feet. May be locally common 
but generally rather seance* Chiefly found in ravines and on north aspects* The variety 
with leaves densely tomentose beneath has only been recorded from the main inner ranges 
and is apparently the true A * mitoswvn of Wallich, whereas the commoner more glabrous 
form corresponds to A. Thomsonii , Miq. in Arch* Blowers; March 'April. Fruit; 
October- 'November . 

5, Acer acnminatnm, Wall. Syn. A. caudatum, Wall, ex parte. 
Yern. Raih-kanchula, NG. Kamia or Kimia, G and A. — A large 
deciduous shrub or small tree up to 3 feet girth and 30 feet high, often 
producing several stems from near the ground. Bark roughish, pale 

. sometimes silvery brown, exfoliating in irregular thin scales. Blaze 
’.25 inch, pale pinkish-brown with minute darker specks. Young stems 
and'^wigs quite smooth, dark green or purplish-red ’with scattered pale 
lenticels. Young shoots glabrous, usually red with a glaucous film . 
Leaves 2'5 — 5 inches long and broad, 5-lobed with the two outer lobes 
smaller or sometimes wanting, lobes caudate-acuminate, sharply and 
cloSbly serrate usually simply sometimes doubly, minutely adpressed 
hairy on the main nerves when quite young, glabrous when mature 
except for tufts of hair in the axils of the 5 palmate basal nerves, base 
rounded or cordate. Petiole 2 — i inches long, pink or red, slender, 
puberulous. Flowers '2 inch diameter, greenish, in glabrous corymbose 
racemes ‘5 — l 1 5 inches long which appear before or with the young 
leaves, the male on leafless, the bisexual on leafy side shoots. Pedicels 
*3— '5 inch long, very slender. Sepals oblong, acute. Petals shorter 
than the sepals, oblanceolate, acute. Stamens much exserted. Fruit 
glabrous; wings '8 — 1‘2 inches long, erect or divergent, hacks straight 
or curved; nuts brown. 

Occurs along the slopee of the main Himalayan range, but not on the outer ranges, 
between 8,000 and 10,600 feet* Common in silver fir and karsKu forests. The leaves 
turn bright yellow before falling* Flowers ; April-May* Fruit : Oetober-November. 

6. Acer pectlnatum, Wall. — A deciduous tree. Young shoots 
glabrous. Leaves 2‘5— 4*5 inches.long and broad, 3— 5-lobed the two 
outer lobes when present only obscurely developed, lobes caudate- 
acuminate, sharply and closely doubly-serrate, glabrous above except for 
a tuft of hairs at its junction with the petiole, the nerves more or less 
clothed with short spreading hairs beneath and with tufts of hairs in the 
p-rilg of the secondary nerves as well as of the 5 basal ones, otherwise 
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glabrous, base cordate. Petiole 1 — 3 inches long, pink or red, slender. 
Flowers "25 inch diameter, in simple terminal racemes (not corymbose) 
1*5 — 3 inches long, appearing after the leaves. Raehis red, puberulous 
with tufts of hair at the bases of the pedicels. Pedicels '1 — *3 inch 
long. Sepals obovate, obtuse, brownish-purple. Petals equal to the 
sepals, obovate, obtuse, yellowish-green. Stamens shorter than the 
petals. Fruit glabrous; wings "5 — ‘8 inch long extended in a nearly 
horizontal Hue, backs slightly curved. 

Has been collected at Dagiadhuia, by Mr. W. J* Lambert also on the Bhmnri ridge 
by Mr. H. Lyall, both places m Bast Almora* Its range appears to be about 9 t 0G0— 
10,500 feet. Flowers : May, Fruit : October, 

7 * Acer pictum, Thnnb. Yern. Gadh-papri , G . — A email or 
medium-si^ed deciduous tree up to 6 feet girth and 70 feet high, usually 
producing several stems or many strong adventitious shoots from near 
the ground, old stems irregularly fluted and knotted towards the base. 
Bark pale grey Or ^silvery-brown, fairly smooth, with shallow cracks. 
Blaze ’5 — * 75 inch, soft, uot fibrous, pinkish-brown. Young Shoots 
glabrous with a thin glaucous film, not ienticellate. Adventitious shoots 
often dark green. Leaves 3-6 by 4^8 inches, 5— 7-lobed, lobes acuminate, 
margins entire, base usually cordate, bearded in the axils of the nerves 
otherwise glabrous, glossy green on both surfaces especially beneath, 
base 5 — 7-nervetL Petiole 1 — 8 inches long, slender, terete/pink when 
young, Flowers s 3 inch diameter, greenish-yellow, pentamerous, in 
terminal glabrous trichotomous panicles 2 — 4 inches long on short leafy 
shoots -appearing with the young leaves. Fruit glabrous; wings 1 — F3 
inches long, divaricate, backs curved outwards, pink when young; nuts 
thin, compressed. 

Occurs throughout the hills between 6,000 and 9,000 feet. Very common in oak 
forest, especially on north aspects, I have measured a tree in Garhw&l 9*5 feet girth 
and 40 feet high, The leaves nsually turn yellow before falling. Flowers ; March — May. 
Fruit : December— February, 

4, ABSCULUS, 'Linn. (The Horse-chestnuts .) 

Trees with large scaly buds. Leaves Opposite, digitate, exstipu- 
late. Flowers in a terminal thyrsus, polygamous, fertile cues generally 
near the base of the thyrsus-branches. Calyx 64obed, campanulate or 
tubular; lobes more or less unequal. Petals 5, or the fifth abortive, 
unequal. Bisk Iobed, Stamens €■ — 8, outer whorl of 5, inner of 1 — 3. 
Ovary 3-celled; style slender, undivided; ovules 2 in each cell. Fruit 
a leathery 1— 3-celled and-seeded capsule, loculicidally 2-3-vaIved. 

Aesculus Indica, Gdlebr . Venn Pangar , Gan. Eng, Himalayan 
Horse-chestnut. — A large deciduous tree upyfco 12 feet girth and 120 feet 
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high, Bari if young stems up to- about 3 feet girth quite smooth, of 
old stems rough exfoliating in thick woody plates which usually take the 
form of long strips 1-2 inches wide and these remain for long attached 
by their upper extremities only* Old bark often characterised by wavy 
horizontal lines of lenticels* Blaze '35 — ‘5 inch, soft not fibrous, pinkish 
rapidly turning dark orange-brown on exposure* Petiole 4 — 6 inches 
long* Leaflets 5 — 9, 6 — 10 by 2*3'5 inches, the outer smaller, oblong- 
lanceolate or oblong-oblanceolate, acuminate, sharply serrate, glabrous, 
narrowed at the base* Fetiolules '2 — 1 inch long* Flowers 1 inch long, 
in numerous, small, pubescent cymes arranged in terminal* erect, narrow- 
pyramidal panicles 12 — 15 inches long* Petals clawed, white and 
yellow, base often streaked with red, 2 petals narrower than the others* 
Fruit a capsule 1-2 inches long, ovoid, not echinate, containing 1 — 3 but 
usually 1 seed. Seeds 1-2 inches diameter, rounded, depressed, dark 
brown* shining, scored irregularly with linear furrows. 


Occurs in an indigenous state thi'ou£h<Jut the hijla between 5,(100 and 0,500 lees 
and ifi ftlso frequently planted. Cnminon and sometimes gregariona on the inner Tanges. I 
h aye ' measured a sound tree in Tforfch Gurlvrol Ifl feet girth and 145 feet, higlu and f 
haie measured a hollow tree o: 20 feet girth* Old stems itre of^en irregularly fluted at 
the base. Flowers: May- June. Pmit : September— November 

1 * 5. schleicHeea; wnw. 

Trees. Leaves alternate, paripinnate, exstipulate* Flowers 
regular, polygamo-dioecious, small, fascicled in slender racemes or 
panicles. Calyx small, cupular; lobes 4- -6. Petals 0* Disk Sat, un- 
dulate on the margin* Stamens 5 — S, inseited within the disk* Ovary 
ovioid, narrowed to the rigid style, 3-celIed; stigma 3-4-lobed ; ovules 
solitary, Fruit dry, crustaceous, indehiscent. Seeds with a fleshy ^rih 

Schlelchera trijuga, Wilid. Vera. Rusm, Gen, — A small or 
medium-sized deciduous or subdeciduous tree up to 9 feet girth 
and 60 feet high with short; bole and dense spreading crown, 
the base of the stem often irregularly fluted. Bark pale 
brown, fairly smooth, thinly mealy-corky outside, exfoliating in 
irregular woody scales* Blaze '4 — *6 inch, hard, not fibrous, pinkish, 
stippeled with pale orange sclerotic tissue. Leaves 8 — 16 inches long* 
Leaflets 2—4 pairs, the lowest pair usually about one-third the size of 
the terminal, the terminal 4 — 9 by 1*6 — 4 inches, elliptic, entire, 
glabrous, apex usually rounded, subRessile. Flowers greenish -yellow, 
'fascicled in spike-like lateral racemes 3 — 5 inches long, simple or often 
panicled in the male, appearing with the new foliage which is coloured 

9 
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a fresh green or deep red. Fruit 1 — 1‘5 inches long, ovoid , 1-2-seeded. 
Seeds '6 inch long, smooth, compressed, brown. 

Occurs throughout the eubhimalayan trace and central and outer hill ranges up to 
3,000 feet. A fairly common associate of saL Flowers : March- April. Fruit : July- 
August, 

6. SAPINDUS, Linn. 

Trees or shrubs. Leaves alternate, paripinnate; leaflets entire; 
stipules 0. Flowers regular, polygamous, in panicles. Sepals 5, un- 
equal, in 2 series, much imbricate. Petals 4-5. Disk annular, lobed. 
Stamens usually 8, inserted within the disk ; filaments free. Ovary 
entire or 2 — 4-lobed, 2 — 4~celled; stigma 2 — 4-lobed; ovule solitary, 
Fruit fleshy or coriaceous, of 1 — 3 indehiscent drupes; drupes with 
fibrous pericarp, brittle when dry. Seeds with a very hard outer integu- 
ment, 

Sapindns Mukorossi, G&ertn. L Syn. S. detergens, Roxb. Vem. 
Rttha, Gen. Eng. The Soap-nut tree, — A small or medium-sized 
deciduous tree up to 6 feet girth and 50 feet high. Bark dark or pale 
grey, somewhat rough, exfoliating in irregular woody scales. Blaze 
'3 — ‘5 Inch* hard, not fibrous, pale orange -brown. Leaves 9—20 inches 
long- Leaflets 5™8 pairs* opposite or alternate, 3'5 — 7 by 1-2 inches, 
lanceolate, acuminate, glabrous, often slightly falcate or oblique, Vith 
15 — 20 pairs of rather indistinct secondary nerves and others between, 
Petiolules *1 — '2 inch long, Flowers ‘2 inch diameter, white or purple, 
subsessile, very numerous, mostly bisexual, in large terminal pubescent 
pyramidal panicles. Fruit of 1 — 3 distinct, indehiscent carpels, ‘7 — 1 
inch diameter, smooth, pale brown* globose, wrinkled before falling. As 
a rule only one carpel develops and the undeveloped ovaries persist as ex- 
crescences at the base of the one which has developed. Seeds solitary, 
‘4-‘5 inch diameter, globose, black, loosely contained in the fleshy 
pericarp. 

Occurs throughout the area up to 5,000 feet, Frequently planted and often self- 
sown; but probably not indigenous. The leaves turn yellow (not brown as in the Tan) 
before falling. Flowers ; May- June. Fruit : October— February, 



XXIX. — SABIACEjE. 


131 


XXIX. — SABIACEiE, 

Trees or erect or climbing shrubs* Leaves alternate, simple or 
compound, stipules 0* Flowers small, hermaphrodite or polygamous, 
usually panicled. Calyx 4-5-partite, imbricate. Petals 3 — 5, equal or 
unequal, opposite to or alternate with the sepals, valvate or imbricate. 
Disk usually small, annular. Stamens 4-5, opposite to the petals, in- 
serted at the base of or on the disk ; all perfect or 2 only. Ovary 2-3- 
celled, compressed or 2-3-Jobed; styles 2-3, free or connate or 0; ovules 
1-2 in each cell. Fruit of 1-2 dry or fleshy drupes. 

Climbing: shrubs. Petals equal. Stamens all fertile ... 1, Sabia. 

Erect trees or shrubs. Petals unequal. Stamens 2 

fertile, 3 sterile ... ... ... 2* Metiosma, 


V . 1. SABIA, Golebr. 

Shrubs, sarmentose or climbing. Leaves simple or entire. 
Flowers usually hermaphrodite, axillary and solitary or in axillary 
simple, or panicled cymes; the bracts, sepals, petals and stamens all 
opposite, tlalyx 4-5-partite. Petals 4-5. Disk 4-5-lobed. Stamens 
4-5, all: perfect. Carpels 2, rarely 3, very slightly connate; styles 2; 
ovules 2 in each carpel. Ripe fruit of 1-2 dry or drupaceous carpels. 
Seeds renifonn. 

Feduneles 1-flowered. Leaves 2 — 4 inches long „. 1. campanulata. 

Peduncles 3 — 5-flowered. Leaves l + 5 — 3 inches long ... 2- purpurea 

Flowers in many- flowered panicles. Leaves 5 — 10 luchef: 

long ... ... ... 3* paniculate. 

i. Sabia campanulata, Wall. Vem. Lohan, RK.— A deciduous 
dextrorse climber with stems up to 25 feet high and 1 inch diameter. 
Bark slightly rough, exfoliating in thin papery pieces. Branches 
smooth, green. Young shoots glabrous. Leaves 2 — 4 by ‘5—1*5 
inches, elliptic or oblong-lanceolate, entire, acuminate, thin, membran- 
ous. Petiole ’2 — ‘6 inch l'ong. Flowers ‘3-‘4 inch diameter, purplish- 
red or greenish-purple, axillary, usually solitary, appearing before or 
with the new leaves. Peduncles '5 — 1 inch long, all curving down- 
wards. Fruit '3-' 4 inch diameter, first white then turquoise-blue, 1-2- 
lobed and-seeded, somewhat succulent on a subclavate peduncle 1-2 
inches long. 

Occtu£ throughout the hills between 6,000 end 9,000 feet. Common in shady 
fo*e&t on north aspects. Flowers: March. April. Fruit 1 : May— July. . 
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2* Sabia purpurea, Hoofe. /. and T . — A climber. Leaves 1'5 — 3 
by '6 — 1 inch, oblong or oyate-oblong, acuminate, base rounded, entire, 
puberulous when young, glabrous when mature, nerves oblique uniting 
far within the margin. Flowers *15 inch diameter, purplish, in 3 — 5- 
flowered axillary glabrous cymes. Peduncles slender, ’5 — 1 inch long. 
Sepals ovate, subacute. 

Has been collected by Mr. W. J, Lambert from Kanara Talla in Ashot, East 
ALnora, where it is recorded aa occurring between 3,500 and 5,000 feet. The fruit is said 
to resemble that of $. campanul&ttL. Flowers : March. 

3, Sabia panicalata, ISdgew . — An evergreen dextrorse climber 
with widely spreading stems up to 30 feet high and 2 inches diameter. 
Bark smooth, dark brown. Blaze 2 — "25 inch, hard, not fibrous, 
orange-yellow or pinkish -brown with narrow streaks of sclerotic tissue. 
Twigs smooth, bright green. Young shoots puberulous. Leaves 5 — X0 
by 15 — 3‘5 inches, elliptic or oblong-lanceolate, acute or shortly acumi- 
nate, base rounded or acute, entire, rather coriaceous, dark green and 
shining above, pale beneath, more or less hairy on the nerves when 
young, glabrous or nearly so when mature, with about 4 — 7 pairs of 
arching secondary nerves and others between, prominent beneath. 
Petiole "4 — 1'5 inches long, stout. Flowers '3- *4 inch diameter, 
yellowish-green, sweet-scented, in hairy axillary sometimes leaf-bearhig 
panicles 3 — 10 inches long. Eachis and branches pink., fVuit "3-*4 
inch diameter, orbicular, compressed, turquoise-blue, succulent. Seeds 
solitary, brown. 

Occurs in the subhimalayan tract between 1,000 and 3,000 feet. Appears to be 
generally scarce, but is common in certain shady ravines in the Eamnagar Division, 
It is found bordering streams in shady ravines or in swampy ground. When growing in 
swampy localities the stem sometimes produces from near the ground long usually nn- 
branched and leafless shoots which incline downwards till they reach the ground-surface 
along which they rnn for a considerable distance sending out adventitious mots at 
intervals. Flowers : January — March. 

2. MELIOSMA, Blttme . 

Trees or shrubs. Leaves - simple or pmn&te. Flowers small, 
irregular, usually hermaphrodite, in panicles. Sepals and their 
bracteoles 5 — 9, persistent, forming an uninterrupted spiral round the 
petals. Petals 5, the two innermost often scale-like. Stamens 5, the 
3 opposite to the outer petals reduced to staruinodes, the inner 2 more 
or less adnata at the base to the inner petals. Disk toothed. Ovary 
2-rareIy 3-celIed, contracted into a simple or bifid style. Fruit a small 
obliquely globose drupe ^ stone crustaceous. 

I. — Leaves simple. 

1. Leaves obovate; lateral nervee straight; teeth 

numerous, close ... 1 . ditteni^folia. 

2. Leaves bblahceolate ; lateral nerves curved; 

teeth few, distant ... ... ... 2. ptmgenj. 

IL— i Leaves pinnate ... ... 8> Walttchii. 
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1. Meliosma dillenkefolia, Walp. Yern. Gulpha or Goguna r 

NG. Gweb, NG and BK. — A deciduous shrub IQ — 15 . feet high or 
sometimes a small tree up to 3 feet girth irnd 35 feet high. Bark pale 
brown, fairly smooth, with conspicuous raised circular lenticels, Blaze 
’2 — ‘35 inch, soft, rather fibrous, pink turning orange-yellow on ex- 
posure. Young shoots rusty-hairy. Leaves 4 — 12 by 2 — 5 inches, 
elliptic-obovate, shortly acuminate, cuspidate-serrate, membranous, 
scabrid above when young, rusty-pubescent on the nerves and pale 
beneath, lateral nerves 15 — 20 pairs, straight, parallel. Petiole '5 — 1 
inch long, rusty-hairy. Blowers *1 inch diameter, polygamous, white, 
very numerous, in terminal panicles 6—12 inches long, the lower 
branches often axillary. Drupe *2 inch diameter, globose, dark 
reddish-brown, eventually turning black (?), containing a single black 
rugose seed surrounded by pulp. 

Occurs throughout the hills between 6,500 and 9,000 feet. Common in moderately 
dense forest. Flowers : May- June. Fruit : September. 

g. Meliosma pungens, Walp . Vera. Gogsha, , Gen. Gogua or 
Gugua, NG and BK. Bhumis, NG.— A medium-sized evergreen tree 
up to 7 feet girth and 50 feet high. Bark pale ashy, fairly smooth, with 
a thin outer corky layer. Blaze '5 — *75 inch, pink finely net-veined 
dai&er, the whole rapidly turning deep orange on exposure. Young 
shoots rus^-pubescent. Leaves 5 — 8 by 1-2 inches, oblanceolate, long- 
aenmmate, coarsely and rather distantly cuspidate-serrate, rarely' entire, 
firm, coriaceous, with fine adpressed hairs above when young, paler and 
glabrous or slightly hairy on the nerves beneath ; lateral nerves about 
8 — 10 pairs, arching. Petioles '2 — '7 inch long, rusty-pubescent and j 
swollen at the base. Flowers ‘l-*2 inch diameter, white, sweet- 
scented, polygamous, very numerous, in large terminal and axillary 
stiff erect panicles 4 — 10 inches long. Pedicels very short. Drupe '2 
inch diameter, globose, black. Seeds solitary, rugose, I 

Occurs throughout the hills between 4,000 and 8,000 feet. Common in shady o&fc i 
forest* especially banj , I have measured a tree 10 feet girth and 95 feet high in North . . 
Grarhwal. Flowers i April— June. Fruit : October-November. f 

3* Meliosma W&Ilichii, Planch. — A medium-sized tree. Bark i 

pale, whitish, smooth. Twigs densely rusty-tomentose. Leaves 7—16 
inches long, imparipinnate, the rachis densely rusty-tomentose. 
Leaflets 9—13, increasing in size upwards, terminal one 3 — 6 by 1-2 
inches, oblanceolate, the lower pairs usually oblong or elliptiooblong, j 

the lowest often much smaller and ovate or elliptic ; all abruptly j 

acuminate, base rounded or acute with shallow spinulose teeth in the ■[ 

upper half or sometimes entire, more or less hairy on the nerves above j 

and dark green when mature, densely rusty-tomeotose beneath, with ‘ 

about 7 — 12 pairs of secondary nerves and smaller ones between. 
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Petiolules of lateral leaflets inch long, Flowers '05 inch diameter, 
greenish, very numerous, in terminal, densely rusty-tomentose, much- 
branched, pyramidal panicles 6 — 12 inches long, the lower branches 
often in the asiis of leaves. Pedicels very short. Drupe *15 inch 
diameter, globose. 

This spades is reported to occur in both the CentraJ and Fast Aimora Divisions 
beiween 6,000 and 8,000 feet. It was seen by Mr. W. X Lambert afc Ifamik, Lita and 
Loharkhet and specimens were also collected by him. Flowers : Jime-July. 
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XXX.— AXACARDIACE^E, 

Trees or shrubs, usually with acrid or resinous juice. Leaves 
alternate or rarely opposite, simple or compound, exstipulate. Flowers 
small, regular, hermaphrodite polygamous or unisexual, often panicled. 
Calyx of 3 — 5 sepals, sometimes accrescent, sometimes spathaceous. 
Petals 3 — 5, alternate with the sepals, free, rarely 0, imbricate or 
valvate. Disk cupular or annular, rarely obsolete. Stamens as many 
as the petals, rarely twice as many, inserted under or -on the disk. 
Ovary superior, rarely half inferior, 1-or 2 — 6-celled, rudimentary or 
2-3-fid in the male, sometimes of 5-6 free carpels; styles usually com- 
bined ; ovules Solitary, Fruit a 1 — 5-celled, 1 — 5-seeded drupe ; the 

stone sometimes dehiscent. 

• 

I. —Loaves simple, 

A. Fruit '2 inch long, dry ... ... 1. 

B. Fruit larger, usually succulent. 

1. Stamen 1 perfect ... ... 2. Mangifera. 

2. Stamens 5 ... ... ... 3. S&mecarptLs . 

* 3. Stamen s 10 ... ... . . . 4 . Buchanania . 

II. — Staves trifoiiokte or pinnate. 

A. Petals 0 ... ... ... ... 5. Pistacia. 

B. Petals present. 

1. Fruit not exceeding *4 inch lung, dry... L Rhus. 

2. Fruit '5 inch long or more, succulent. 

(d) Leaflets without an intramargm&l 

vein ... ... 6. Lannea . 

(6) Leaflets with an intramarginal 

vein ... ... 7. Spojidias. 

1. RHUS, Linn . 

Trees or shrubs, often with acrid juice. Leaves alternate, simple 
trifoliolate or pinnate. Flowers small, polygamous, in panicles. Calyx 

small, 5-partite; lobes persistent, imbricate. Petals 5, imbricate. Disk 

cupular, lobed. Stamens 5, inserted below the disk. Ovary sessile, 1- 
celled; styles 3, free or connate; stigmas simple 'or capitate. Fruit a 
small dry compressed drupe ; stone coriaceous or bony. 

L — Leaves simple ... ... ... 1. Cotinus. 

II. — Leaves trifoliolate ... ... ... 2. pnrviflora. 

EH.— ~ Leaves pinnate, 

A, Leaflets toothed ... ... .. . 3. 

B. Leaflets usually quite entire. 

1, Panicles terminal ... 4. punjab&nsis. 

2. Panicles axillary. 

(а) Leaflets tomentese beneath ... 5, WaXldchiL 

(б) Leaflets glabrous ... ... 6. acuminata. 
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1. Rhus Cotinus, Linn. Vem. Jal-tunga , Gh Ghaniat , N<L 
Gfoaridnt, KK- — A deciduous shrub 'or occasionally a small tree np to 5 
feet girth and 20 feet high. Bark dark reddish-brown, rough, exfoliat- 
ing xn irregular small scales- Blaze '25 — '35 inch, pink- Leaves 
simple, 2 — 4 inches long, elliptic, obovate or suborbicujar, entire, 
glabrescent above, usually more or less tomentose beneath, with 8 — 14 
pairs of parallel nerves branched within the margin. Petioles '8 — 2'5 
inches long. Flowers ‘15 inch diameter, yellowish in terminal tomes- 
tose panicles 4 — it} Inches : long- Pedicels slender,' 'l-'2 inch long. 
Fertile flowers few, pedicels of the sterile flowers elongated after flower- 
ing and becoming densely covered with long grey silky hairs, forming 
a lax panicle with slender feathery branches usually tinged pink, 
Drupea 1 '2 inch long, hairy, obliquely obbvateL 

06cvirs throughout th6 hills between 5,000 and 7,000 feet- Fairly oomrii<m in 
ox>eii forest often associated with bani or chir. Young shoots, stalk of inflorescence auft 
petioles of' immature leaves bright pink. Flowers: April — June- 

2. Rhus narviflora, Roxb . Yern, Tunga or Tungla, Gr. T&ng, 
A. — An evergreen or subdeciduous shrub usually 4r — 8 feet high but 
attaining 3 feet girth and 15 feet high. Bark dark brown* raughish, 
exfoliating in small woody scales. Blaze '3- -'35 inch, pink or red. 
Twigs pale . reddish-brown, rusty-tomentosi^ Leaves triMiolfrte, 
Petiole 1-2 inches long, tomentose. Leaflets 1 — 5 by "6 — 3 inches, the 
terminal much the largest, obovate, the basal portion entire and 
cuneately attenuate, the upper coarsely and irregularly creriate, rather 
thick, hairy on the nerves especially beneath; the lateral relatively 
broader and more rounded at the base, sessile. Flowers less than '1 
inch diameter, yellowish-green, in terminal panicles 4 — 8 inches long, 
the lower branches axillary. Pedicels minute. Drupes '2 inch long, 
ovoid, brown, glabrous, shining. 

Occurs throughout the hills between 3,000 and 7,000 feet, Very common and 
offceil gregarious in open chir forest or in secondary scrub ' forest. Flowers: M&y-Jtme. 
Fruifr: October-November. . ■ r 

3. Rhus semialata, Murray, Yern. Dasmila , 1 DhdMila 9 
Ddmphela , NG-- ■ Dharmil, RK.— A small deciduous tree up to 3 feet 
girth and 35 feet Jiigh. Bark smooth or slightly rough. Bla,ze .'3 — ’5 
inch, scarcely fibrous, pinkish mottled with orange-brown, exuding an 
orange-yellow acrid juice- Twigs lenticellate. Young shoots green with 
rusty pubescence. Leaves pinnate, 12 — 24 inches long, rachis Usually 
with a narrow green wing between the last 3 pairs of leaflets, some- 
times absent. Leaflets 7 — 15, the lateral opposite and sessile, the 
terminal leaflet 4‘5— 7 by 2-3 inches, the lowest parr usually 2-3 ‘5 inches 
long all oblong or ovate, aoummate,; rather regularly and coarsely 
dentate or crenate, pubescent on thS nerves above* tomentose beneath, 
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dull dark green above, very pale beneath, the : tehnrnal leaflet on a 
margmate petioluje. Flowers '15 inch diameter, ' scented, very 
numerous; 'in erect, terminal, broadty-pyramidal, tomentose panicles 
6^15 inches long/ Pedicels minute. Petals white. Bisk yellow. 
Dr hp£s ■ * 15 — * 2 inch di anieter , Compressed , , gl obose , d ensely clothed 
with purplish-red pubescence and partly enveloped before ripening in a 
slimy white exudation with an acid taste, becoming dry when ripe and 
containing one pale brown seed. 

Occurs throughout the bills between 3,000 and 7,000 feet. Common in blue pine, 
banj and chir forests with a tendency to occur in gregarious patches. The leavea turn 
shades of bright orange and red before falling. Flowers July^September. Fruit 
November. . . . . ■ : . r ■ ■ . , f ■' 

. 4. Rhus pnnjabensis, Stewart. Vern. Dasmila, Amlara , Almom 
or. Tituri, NG.— A medium-sized deciduous tree up to 7*5 feet girth and 
SO feefl. high/- Bark dark : browh or blackish, rough, exfoliating in 
rounded woody scales 1-2 inches across. Blaze 'A — 1 inch, white inside; 
pink 'outside, exuding, a thick creamy juice. Young shoots pubescent, 
Leaves pinnate, 12— 18 inches loug; .rachis tomentose often slightly 
winged between the last and penultimate' pairs. /of leaflets. r Leaflets 
9-^15, the lateral opposite and sessile or nearly' soj the terminal leaflet 
4^-6 by 12 — 2 inches, the lowest pair usually 3-4 inches long; all 
ovale-oblong or lanceolate, acuminate, entire or with a few irregular 
teeth, Slightly 'hairy orTthe nerves : above, pubescent or Sometimes 
tomentdSe- ^beneathi Flowers *1 inch diameter, numerous, in erect 
germinal pyramidal pubescent panicles 5 — 10 inched long. Pedicels 
short. Calyx green. Corolla pale greenish or yellow. Anthers red. 
Drupes "15 — '2 inch diameter, compressed, rounded, densely clothed 
with purplish-red pubescence, with toe pale brown seed loosely con- 
tained within the dry pericarp. . 

Occurs on the inner bill ranges between 6,000 and 9,000 feet. Commonly associated 
with Ae&culus, Juglane regia t Ulm u$ etc., in mixed deciduous forest. I have measured 
a tied 10 feet girth and 60 feet high. The leaves turn shades of bright orange and red 
before falling. Flowers : June-Juiy. Fruit ; October-November. 

5. Rhus Wallichli, Hcok r jf. Vem. Konki s ’ G— A small 
deciduous tree up to" .3 feet girth and 25 feet high. Bark dark brown, 
rough, rather deeply fissured, exfoliating in irregular hard woody scales. 
Blaze *35 — '5 inch, rather-hard, pale yellow streaked With pink Or pale 
Grange, exuding a yellow or black juice. Branches smooth, ashy*' 
Young shoots clothed with silky brown tomentuin. Leaves pinnate, 
12 — 24 inches long; rachis tomentose, not winged. Leaflets 5 — 9, 
barely ll/ the lateral opposite, the terminal onfe 4*5 — 9 by '1*75 — 4 
mches; the lowest pair usually 2'5— inches long; all elliptic bri 
oblong, subcoriaceous; entire, shortly acuminate, pubescent and 'dark- 
gi^mwitfa pale midrib above, pale and softly hairy beneath, with 
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25 pairs of parallel lateral nerves impressed above and prominent 
beneath, Petiolule of lateral leaflets *05 — ‘2 inch long. FHowers *l-*2 
inch diameter, pale greenish-yellow, faintly scented, subsessile, in dense 
stiff erect axillary tomentose panicles 4 — 12 inches long. Drupes *3 — 
*35 inch diameter, globose, green, pubescent ; exocarp dehiscent from the 
apex forming etellately spreading segments which are united by their 
bases and form a support to the stone; mesocarp thick, white, waxy; 
endocaxp bony. 

Occurs throughout tba hills between 3,500 and 8,000 feet. Fairly common in 
open situations especially on rocky southern aspects, sometimes wedged in precipitous 
rocks. The corrosive juice is popularly supposed to blister the skin, but I have 
not found this to he the case- Flowers : May— July. Fruit : September-October. 

6* Rhus acuminata, DC . — A medium-sized deciduous tree up to 6 
feet girth and 40 feet high- Bark dark reddish-brown, rough, exfoliat- 
ing in small irregular woody scales. Blaze ’4 — *75 inch, rather fibrous, 
white with a few orange streaks. Young shoots smooth, glabrous and 
covered with a thin pale waxy bloom. Leaves pinnate, 9—17 inches 
long; rachis glabrous, not winged. Leaflets 7 — 13, the lateral opposite, 
2*5 — 5 by 1*25 — 2 inches, oblong or oblong-lanceolate, the basal pair 
oftenovate, acuminate, base rounded or cuneate, entire, glabrous, rather 
glossy above, pale and gjaucescent beneath, with 15 — 25 pairs of nearly 
straight and parallel secondary nerves and other shorter ongs between. 
Petiolules of lateral leaflets 'l-*2 inch long. Flowers *15 inch diameter 
in slender, rather lax, axillary, minutely pubescent panicles 4 — 6 inches 
long. Pedicels *05 — '1 inch long. Drupes *4 inch diameter, obliquely 
globose and flattened, dry, wrinkled, greenish, glabrous. 

Occurs on the inner and main Himalayan ranges in North Garhwal between 4,000 
and 6,fi00 fact. Bather acatce. The leaves turn shades of bright orange and red before 
falling. I am doubtful whether this tree should be regarded as specifically different from 
N. Linn, In the latter the principal secondary nerves are less numerous 

and are somewhat arched, whilst the inforeecence is also as a rule much longer, 
succedanea is found west of the Ganges, but has not yet to my knowledge been recorded 
from our area, 

2. MANGIFERA, Linn . 

Trees. Leaves alternate, simple, entire. Flowers polygamous, in 
terminal panicles ; pedicels jointed. Calyx 4-5'partite ; segments imbri- 
cate. Petals 4-5, free or adnate to the disk, imbricate. Disk fleshy, 
4-5-Iobed. Stamens 1—5, 1 sometimes 2 fertile, the others sterile. 
Ovary sessile, 1-celled, oblique. Fruit a large fleshy resinous drupe with 
a compressed fibrous stone. 

Manglfera indicia, Linn. Vem. Am . Eng. Mango. — A large 
evergreen tree, glabrous except the inflorescence. Bark dark brown, 
rough, with large scattered raised lenticels. Blaze *5 — *75 inch, fibrous, 
pale orange to orange-brown sometimes streaked with yellow towards 
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the exterior. Leaves o — 12 by 1‘5 — 3‘5 inches, oblong or oblong- 
lanceolate, coriaceous, shining, entire, the margin often undulate, base 
acute, with 20 — 30 pairs of parallel secondary nerves. Petiole ‘7 — 2'5 
inches long, swollen at the base. Flowers about ‘15 inch diameter, 
yellowish-green, in terminal pubescent panicles longer than the leaves. 
Drupe 3-4 inches long with a large stone surrounded by a succulent 
mesocarp and thin epicarp. 

Occurs wild, and is apparently indigenous* in shady moist ravines in the outer h ills 
up to 3,000 feet. It is also abundantly planted throughout the area up to 3,000 feet* 
Flowers ; March- April- Fruit : June- July, 

3, SEMECARPUS, Linn . /. 

Trees.' Leaves alternate, simple, entire. Flowers polygamous or 
dioecious, in panicles. Calyx usually 5-, sometimes 3-lobed. Petals 5, 
rarely 3, imbricate. Disk broad, annular. Stamens inserted below the 
disk. Ovary in male flowers rudimentary or 0, in female or bisexual 
flowers superior, 1-ceJled ; styles 3. Fruit an oblique drupe seated on a 
fleshy. receptacle formed of the accrescent disk and calyx-base; pericarp 
full of acrid resin-glands. 

Semecarpus Anacardiom, Linn. Vera. Bhildwa or Bhilao, Gen. 
Bhalao, R and L. Eng, v The marking-nut tree. — -A small or medium- 
sizefl deciduous tree up to 7 feet girth and 70 feet high. Bark dark 
brown, often with silvery-brown patches, fairly smooth, exfoliating in 
irregular thin soft scales. Young shoots tomentose. Leaves 7 — 18 by 
4 — 8 inches, crowded at the ends of the branches, obovate-oblong, 
rounded at the apex, sometimes shortly auricled at the base, entire, 
coriaceous, glabrous above when mature, ashy-grey and more or less 
pubescent beneath, dull green above, with 15 — 25 pairs of prominent 
secondary nerves. Petiole *5 — 2 inches long, stout. Flowers '2-‘3 inch 
diameter, greenish-yellow, polygamous or dioecious, subsessile, in 
fascicles arranged in stout pubescent terminal panicles 5 — 15 inches 
long. Fruit an obliquely ovoid black drupe about 1 inch long seated 
on a bright orange-coloured fleshy receptacle. 

Occurs throughout the subhimaliyan tract and outer ranges of hills up to 4*500 
feet. Very common in sal forest. The leaves usually turn bright yellow before falling. 
Flowers : June — September. Fruit : February-March, 

4. BUCHANANIA, Spreng. 

Trees. Leaves alternate, simple, entire. Flowers white, herma- 
phrodite, in branched panicles. Calyx 3 — 5-toothed, persistent, imbri- 
cate. Petals 4-5, imbricate. Disk 5-lobed. Stamens 8 — 10, inserted 
at the base of the disk. Ovary of 5-6 free carpels, one fertile; the rest 
imperfect ; style short ; stigma truncate. Fruit a small, slightly fleshy 
drupe ; stone crustaceous or bony, 2-valved. 
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Ettchamflia iatifolia, \Ri)$b'. Vern; Kaih-bhildway G, L and E- 
Mufia or Mairia, EA and H . Pidl or Pural, L and B,. — A small or medium- 
si^ed tree. np to 5 feet girth &nd 60 feet high, nearly evergreen* Bark 
blackish, often tinged blue with fungus, rough, regularly split up by 
shallow reticulate cracks into rounded woody scales '5 inch across or 
less* Blaze '5 — ‘8 inch, shortly coarse- fibred * a bright deep reddish , the 
juice turning purple on the blade of a knife. Young shoots clothed with 
silky hairs- Leaves 6 — -10 by 2 — 3*5 inches, oblong or elliptic-oblong, 
entire, obtuse at both ends, coriaceous* hard, glabrescent above, more 
or less villous beneath, lateral nerves 15—20 pairA Petiole *2 — *7 inch 
jlang, J stout, hairy. Flowers *2 — ’25 inch diameter, greenish-white, 
bisexual, sessile, in stout, erect, terminal and axillary, densely rusty-hairy 
panicles 2 — 7 inches long. Drupes *4 — '5 inch diameter, globose, black. 

Oecurfi throughout ! the eubhimalayau tract and the central and outer r&ngea\up to 
0,500 feetn Very common in s#l- forest. -Flowers: Mareh-April. Fruit: May-JUne, 

■ - . ■ : 5. ■ P3$TACIA, Linn. ■ 

Trees or shrubs* Leaves alternate, pinnate or trifoliolate. Flowers 
dioecious, in axillary racemes or panicles. Calyx 3— 5-fid in male 
Sowers, with 3-4 Sepals in the female. Corolla 0* Stamens 3 — 7 in the 
male, Ovary sessile, l-ceiled;-style 3-fid ; stigmaacapitatei Drupe dry; 
stone hbny, , ■ j ? r ■ • * 

Pistacia integerrlmav 'StewarL Vern. K&km, Gen. Kdhar 9 SG. 
Kakri, A,— A medium-sized deciduous tree dp to 9 feet girth and 70 feet 
high, usually with, short bole tod spreading crown/ Bark dark grey or 
blackish, rbiigh, with' shallow cracks exfoliating in rounded woody scales 
'5—2 inches across. Blaze ‘35“ ‘5 inch, hard, pinkish or orange-brown, 
sticky when crushed* Leaves & — 9 inches long, pari-or impari-pinnate, 
rachis r not _ winged. Leaflets 4—6 pairs, subopposite, 2*5—5 inches 
long; jknceolaie, r i6ng-acdminate, entire, somewhat oblique, glabrous, 
minutely petiolulate. Flowers *1 inch diameter, reddish, in - lateral 
puberulous panicles, appearing with or just before the young leaves. 
Male flowers in compact panicles 2-h"6 inches long* Stamens 5 — 7. 
Female flowers m laxer panicles 6— 10 inches long. Drupes '2-' 3 inch 
diameter, irregularly globose, glabrous, pink (at first). 

Occurs throughout tlie hills between 9,000 and 6,000 feet. Often common in open 
situations on rocky ground and a limestone soil \ sometimes clinging to precipitous lime- 
stone crags, not common on other soils. The young foliage is a bright pink. Flowers : 
Ma^eVApiiL Frhit : June-Jiilyv . ' 

6. IiAXNfcA, /). Rich. 

' r Deciduous trees. Leaves alternate, imparipiniia.te ; leaflets entire. 
Flowers ■MonteciQUls or dioecious,, fascicled, in simple or panicled, termi- 
nal, fascicled racemes. Calyx 4-lobed, persistent; lobes imbricate.* 
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Petals 4, imbricate. Disk annular , 8-Iobed. Stamens 8, inserted below 
the disk. Male with deeply 4-lobed pistillode. Female ovary 4 — 6- 
celled or-Iobed or usually I-eelled; styles 4. Fruit a compressed thinly 
fleshy drupe; stone hard. 

Lannea grandis, Engl* Syu, Odina Wmdiar, Roxb. Verm 
t Jhingan, Gen.^ Kanman. G. Katmina, NG. — A small or medium-sized 
deciduous tree up to 6 feet girth and 50 feet high. Dark dark grey or 
blackish with pale often silvery-grey patches, roughish. Blaze '5 — 1 
inch, pink or red with darker anastomosing broad fibrous bands. Leaves 
12 — 18 inches long, crowded towards the ends of the branches. Leaflets 
7 — 11 3 the lateral opposite, 3—6 by 2-3'5 inches, ovate or ovate-oblong, 
long-acuminate, entire, rather membranous, glabrous when mature, 
shining, base often oblique, lateral nerves 6 — 10 pairs. Petiolules of 
the lateral leaflets 0 — '1 inch long. Flowers '2 inch diameter, yellow- 
ish-green, 1-sexual, appearing when the tree is leafless, crowded in 
cymose fascicles arranged in the male in compound usually drooping 
racemes, in the female in simple racemes which are erect at first, 
crowded towards the tips of the branches < Drupes J 5-‘6 inch long, 
ovoid, compressed, smooth, dull red or pink, containing a large stone 
snrrqjmded by green succulent pulp. 

Occnrs tlftoughout the area up to 4,000 feet. Very common an open mifloellaneoufs 
types of forest. In the Bhabar it attains 10 feet girth and 75 feet high, but in the hills 
it is usually a small tree scarcely exceeding 3 feet girth The fibrous bauds in the bark 
serve to distinguish this species when leafless from Spondia* mangifera. Flowers : 
March -April. Fruit : June-Juty. 

7. SPONDIA3, Linn. 

Deciduous glabrous trees. Leaves alternate, imparipinnate. 
Flowers polygamous, in terminal spreading panicles. Calyx email, 4-5- 
lobed, deciduous; lobes imbricate. Petals 4-5, valvate. Disk annular, 

8 — 10-erenated. Stamens 8 — 10, inserted below the disk. Ovary 4-6- 
celled, immersed in the disk; styles 4-5, conniving above. Fruit a 
fleshy drupe with woody endocarp, 1 — 5-seeded. 

Spondlas mangifera, Willd. Vem. Amam or Amra , Gen. Amy an, 
A. Eng. The Hog plum. — A small or medium-sized deciduous tree up 
to 6 feet girth and 40 feet high. Bark pale brown or silvery grey, 
sometimes partly blackish, smooth or nearly so. Blaze '75 — 1*5 inches, 
soft, cheesy, not fibrous, reddish-brown with white streaks paleing to- 
wards the interior and exuding a sticky juice. Leaves 12 — 18 inches 
long. Leaflets 7 — 11, the lateral opposite, 3 — 7 by l r 5— 3 inches, elliptic 
or elliptic-obloog, acuminate, entire, membranous, glabrous, with 10 — 30 
pairs of horizontal secondary nerves joined by a strong intrara&rginal 
yein. Petiolules ‘2 inch long. Flowers *2- l 3 inch diameter, pale 
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greenish-yellow , seBsile, clustered on the stout branches of a glabrous 
panicle 10 — 18 inches long, appearing when the tree is leafless. Drupes 
1'5 — 2 inches long, ovoid or oblong, smooth, greenish-yellow, containing 
a large somewhat fibrous stone surrounded by the soft juicy mesocarp. 

Occurs throughout the area up to 4,600 feet. Common in open dry miscellaneous 
forests* The leaves turn yellow before falling, Flowers: March — May- Fruit: Decem- 
ber— February. 



XXXI. — CORIARIACEjE . 


143 


XXXI . —CORIARIACEjE . 

&labfous shrubs, rarely annuals with angular twigs. Leaves 
opposite or ternate, simple, entire, exstipulate. Flowers small, green, 
hermaphrodite or polygamous, in axillary racemes. Sepals 5, imbricate, 
persistent. Petals 5, fleshy, keeled within, thickened and enlarged after 
flowering'and embracing the fruit. Stamens 10, all free or 5 of them 
adnate to the petals ; filaments short. Disk 0. Carpels 5 — 10, free, 
whorled on a fleshy receptacle ; styles free, slender ; ovules 1 in each cell. 
Fruit of 5 or 10 oblong compressed dry nuts ; nuts 1-celled, 1-seeded. 

CORIAKIA, Linn. 

Characters of the family. 

Coriaria nepalensis, Wail. Vera. Makkio or Mdkroli, NG. 
Makil, NT. Makab. A. — A large deciduous or subdeciduons shrub up 
to 3 feet girth and 15 feet high. Bark dark grey or brown, very rough, 
more or less deeply cracked, exfoliating in small woody scales. Blaze 
'3 — "35 inch, somewhat fibrous, pale yellow, the juice turning purple 
on the bl$de of a knife. Branches smooth with prominent circular 
lenticels. Twigs quadrangular. Leaves 1 — 4 by *7 — 2*5 inches, opposite, 
subsessile, ovate or elliptic, abruptly short-acuminate, entire or very 
obscurely serrate, glabrous, 3 — 5-nerved. Flowers *2 inch diameter, 
in axillary, solitary or clustered racemes 1 — 4 inches long. Pedicels 
*15 — *2 inch long. Stamens red, with large anthers as long as the 
filaments. Styles red. Fruit *2-*3 inch diameter, of 5 distinct nuts 
enclosed within the accrescent succulent petals, ted at first, finally blue- 
black when ripe. 

Occurs throughout the hills between 4,000 and 8,000 feet. Fairly common on open 
southern aspects, often ip secondary forest, Flowers : SX&rch-ApxiL Fruit * April — Jtm$ f 
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XXXII.— MORINGACE^E. 

Tress with soft wood. Leaves deciduous, alternate, 2-3-pmnate, 
the pinna; and leaflets imparipinnate, opposite; stipules 0. Flowers 
irregular, hermaphrodite, in panicles. Calyx 5-cleft, the segments 
unequal, petaloid, imbricate. Petals 5, unequal, the 2 upper small, 
the lowest largest. Disk lining the calyx-tube. Stamens inserted 
on the margin of the disk, 5 perfect opposite the petals with 5 — 7 alternate 
sterile ; filaments free ; anthers 1-eelled. Ovary stipitate, 1-celled ; 
ovules many, biseriate, on 3 parietal placentae. Fruit an elongate, 
1-celled, loculicidally 3-valved, beaked capsule, corky and pitted within. 
Seeds many. 

MORINGA, Lawk. 

Characters of the family. 

Moringa oleifera, Lamk. Syn. Moringa pterygosperma , Gsertn. 
Vern. Sumrn or Sundan, SG and L. Sadnjna, EA and H. Eng, 
The Horjse-radish Tree.— A medium-sized deciduous tree. Bark very 
palq* brown with sharply contrasting blackish portions, rough, thickly 
corky and deeply fissured. Blaze ’8 — 1'8 inches, crisp, not fibrous or 
the innermost layer fibrous, pale yellow usually with a few narrow dark 
purple bands towards the interior and thickly mottled with orange 
sclerotic tissue towards the exterior. Young shoots tomentose. Leaves 
1‘5 — 3 feet long, usually 3-pinnate ; rachis stout towards tlie base, slender 
towards the tip, terete, tinged purple. Pinnse about 6 — 10 pairs, the 
central ones the longest, up to 15 inches long. One or more conspicuous 
stalked glands at the junction of the pinnules, pinnse and rachis. 
Leaflets '4 — 1 inch long, the lateral elliptic, the terminal obovate and 
lightly larger, entire, membranous, pale beneath, nerves obscure. 
Petiolules of the lateral leaflets up to T inch long, of the terminal 
'2-‘3 inch long. Flowers about 1 inch diameter, pink, in large terminal 
compound panicles 1-2 feet long, the lower branches axillary. Petals 
'5 — '8 inch Gong, white, tinged pink at the base, without any yellow 
spots. Capsules 9 — 20 by '6 — ‘8 inch, pendulous, 9-ribbed, slightly con- 
stricted between the seeds. Seeds 3-gonous, winged. 

Occurs throughout the area, up to 8 ,000 feet. Scarce within the hills , but common 
in the aobhimalavau tract and often associated with Jchair in open grazing areas. Flowers : 
February— April, Fruit : Ka-v-June. ' 
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XXXIII. — LEGUMINOS^E. 

Herbs shrubs or trees. Leaves alternate, rarely opposite, usually 
compound, stipulate ; leaflets often stipellate. Flowers usually irregular, 
hermaphrodite, rarely regular or polygamous. Sepals 5, combined or 
free, often unequal, sometimes 2-lipped. Petals 5, rarely fewer, usually 
free and unequal. Stamens normally 10, sometimes indefinite, perigynous 
or subhypogynous ; filaments free or variously combined. Ovary free 
with 1 or more ovules on the ventral suture ; style simple. Fruit usually 
<}ry, a pod splitting open along both sutures, sometimes continuous and 
indehiscent, sometimes separating into 1-seeded joints. 

Analysis of sub-families. 

A* Flowers zygomoiphic. Petals imbricate. Stamens 10 

^ or fewer. 

(a) Corolla papilionaceous. Stamens usually 

combined ... ... ... x ... I- — Papilionata* 

(h) Corolla not papilionaceous. Stamens usually 

free , . , * . - ... H. — Omsa tpinicideee . 

m B. Flowers regular. Petals vulvate. Stamens 10 or 

Sidefinite ... ... ... ...III. — MifnosoidsfB. 

Sub- family I. — Papilionatce. 

Herbs shrubs or trees. Leaves alternate, simple or compound, 

sometimes ending in tendrils. Flowers irregular, zygomorphic, rarely 
subregular, hermaphrodite, Calyx, gamosepalons, 5-toothed or- lobed or 
the 2 upper 'lobes more or less' connate. Corolla papilionaceous ; petals 5, 
free or adnate to the staminal tube, the posterior (standard) outside in 
bud, the 2 lateral (wings) intermediate, the 2 lower inside and usually 
cohering by their lower margins (keel). Stamens 10, diadelphous 

(usually 9 and 1, the vexillarv free one opposite the standard), monadel- 
phous or free. 

T. — Trees, * 

A. Leaves trifoliolate. 

1. Flowers scarlet. 

(ft) Branches armed ... ... 17. Brythrina. 

(b) \ Branches unarmed ... ... ... 19. Butea, 

2, Flowers lilac ... ... ... ... 11. Ottg^inia. 

B. Leaves of more than 3 leaflets (D. has 

sometimes only 3). 

1. Pod orbicular, winged - - - 25. Pt&rocarpv^. 

2. Pod elongate, not winged ... — 24. Dalbergic. 
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II.— Shrubs. 

A. leaves simple or trifoliolate. 

1. Flowers scarlet or red, large and conspicuous 

(а) Branches armed 17, Erythriiw. 

(б) Branches unarmed: 10. Butea. 

2. Flowers net red, or if red not large and con- 

spicuous. 

A. Leaves gland-dotted beneath. 

(a) Leaves pinnately trifoliolate ... ... 22. Rhynchosia, ; 

(fr) Leaves simple or digitate ... ,*.23.’ Fleming ia, 

B, Leaves not gland-dotted beneath. 

Flowers yellow, I inch long or more, 

* Leaves trifoliolate ,,. ... 1, Piptanthus. 

** Leaves simple .,. ... ... 2. Grotalaria. 

(b) Flowers not yellow, or if partly yellow not 

exceeding '5 inch long, 

* Pod of several joints folded so that the 

broad faces are in contact ... ... 10. Gratia. 

** Pod not folded as above. 

f Pod indehiscent, not jointed, 1-seeded ... 9, Lespedeza. * 

ft Pod jointed, usually several seeds ... 12, 

B, Leaves pinn ate (Indigofera H amiltonii h as some - 

times only 3 leaflets). 

1, Flowers yellow. 

(a) Pod ovoid, biadderdike, membranous ... 4, ColuTea, 

(b) Pod 4-winged, constricted between the seeds 26. Sophora, 

(c) Pod turgid, not membranous, winged or 

mcmilifonn, 

* Calyx very oblique ... ... 7. Camgana, 

** Galya: not oblique ... ... ... 6- Astragalus, 

2. Flowers not yellow. 

(a) Pod cylindrical ... ... ... 3. Jndigofem , 

(fc) Pod compressed ,.. ... ... 6. Tephrosia . 

IH. — Climbers. 

A. Leaves trifoliolate. 

1. Pod large, turgid, densely clothed with irritating 

bristles ... ... ... ... l£h Mucuntt, 

2. Pod small, turgid, pubescent ... ... 22. M^nchosin. 

3. Pod flat. 

{a) Terminal leaflet exceeding 6 inches long. 

* A sinistrorse climber ... ♦,« ... 18. tfpatftoro&tu. 

** A dextrorse climber ... ... 20. PueraWa, 

(b) Terminal leaflet not exceeding 4 inches long. 

* Flowers bright yellow ... ... ... 21. Atyloafo. 

** Flowers pink or pnrplisb . M 14- 
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B. Leaves imparipinuatc (Apios has sometimes 
S 1 cadets). 

only 


1- Leaflets a — 5 

... 16 . 

Apios. 

2. Leaflets 7—9* mora than 3 inches Ion* 

- . * A 

Millettia, 

3. Leaflets 9 — ]3, ies s than 3 inches Ion# 

... U. 

Dalbergia. 

C. Leaves paripiimate. Leaflets 7 — 20 pairs 

13- 

Ahrus. 


1. PIPTANTJIUS, D. Don - 

Al shrub- Leaves digitally trifoliolate. Stipules deciduous, connate 
at the outer 1 edges so as to appear opposite to the petiole- Flowers in 
bracteate racemes- Standard erect, broadly obcordate. Stamens 10, 
free- Pod stipitate, 2-valved. 

Piptanthus nepalensis, D. Don. — An evergreen shrub 5 — 10 feet 
high, the stems attaining 1'5 inches diameter- Bark pale brown, fairly 
smooth, emitting a foetid smell when bruised. Blaze greenish -yellow - 
Twigs bright green- Young shoots silky- Petiole *7 — 1'5 inches long, 
narrowly margined. Stipules *5 — *8 inch long, deciduous leaving a 
persistent annular ring. Leaflets 2 — 4 by '5—1*5 inches, sessile, 
lanceolate or elliptic-obknceolate, entire, acute, glabrous above, 
ultimately glabrous beneath, midrib stout and prominent beneath. 
Flowers l-l‘2o inches long, yellow fading purplish-brown, in short 
racemes- PMicels '5 — *7 inch long, villous- Bracts *5 inch long, ovate, 
densely hairy- Calyx '5 inch long, densely grey-tomentose outside. 
Petals clawed- Pod 3 — 5 by '4 — *7 .inch, flat, brown when ripe- Seeds 
3—10- 

Occurs in the hills, especially the inner ranges, between 9,000 and 11,000 feet (Parker 
records it from the Punjab down to 7,000 feet. Ha also describes it as deciduous* hut in 
cases which I have seen the old leaves fall as the new are forming and it is at most 
subdeciduous) , Generally scarce, but sometimes fairly common in open forest of Quercw 
setfiecarpifoHai especially on south aspects. Flowers : Apiil-May* Fruit : October* 

2. GROT AL ARIA , Linn - 

Herbs or shrubs. Leaves simple, trifoliolate or sometimes 5 — 7“ 
digitate, stipular or not. Flowers usually yellow, sometimes blue, mostly 
in racemes, rarely solitary. Calyx-lobes linear or lanceolate, subequal or 
more or less connate in two lips. Corrolla equal to or exceeding the 
calyx, keel petals connate into a conspicuously incurved beak. Stamens 
monadelphous ; anthers dimorphous, alternately short versatile with 
stender filaments and long basifixed with flattened filaments. Ovatji 
2-many-ovuled ; style long, abruptly incurved at the base. Pod turgid 
or inflated, continuous within, dehiscent, not jointed- Seeds usually 
many- 

Grotalarla tetragcna, Roxb , — An erect sparingly-branched shrub 
ft— 6 'feet high, the stem attaining 1 inch diameter at base- Bark 
smooth, greenish. Twigs green, quadrangular, deeply grooved, clothed 
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with whitish hairs. Leaves simple, 6 — 12 by ’5 — 1'75 inches, linear 
or lanceolate, acuminate, entire, base rounded or acute, glabrescent or 
thinly silky-caneseent on both sides. Petiole 1 — ’25 inch long, stout, 
tomentose. Stipules 'l-*2 inch long, linear, hairy, Flowers yellow, 
1-1‘ 2 inches long, in lax simple lateral and terminal racemes 6 — 9 inches 
long. Calyx ’75 — 1 inch long, velvety, linear or lanceolate, acuminate. 
Corolla glabrous. Pedicels ’3 — ’6 inch long, velvety. Pod 1*5 — 2 inches 
long, oblong, turgid, densely clothed with rough hairs- Seeds 12 — 20, 
shining, indigo blue. 

Occurs throughout the area up to 3,600 feet* but is rather scarce. Pound ia dry 
open situations. The hairiness of this plant is often described as dark brown as it 
turns brown in the herbarium. Flowers : Septomber—Hovember. Fruit : March, 

3, INDIGrOFERA, Linn . 

Herbs or shrubs. Leaves simple, trifoliolate or imparipinnate ; 
leaflets entire; stipules usually small- Flowers generally small, usually 
reddish or purple, in axillary racemes or spikes, rarely solitary or panicled, 
each flower pedicelled in the axil of a caducous bract. Calyx minute, 
teeth subequal or the lowest longest. Standard ovate or orbicular; keel 
petals erect, not keeled, spurred near the base. Stamens diadelphous, 
the vexillary stamen free, the other's connate. Ovary senile or r sub- 
sessile. Pod usually linear-cylindric, septate within between the seeds. 


I. — Dwarf shrubs ; stems tutted and mainly annual. 
1. Leaflets less than 15 

... 1, 

1 lamiltonii. 

2. Leaflets more than 15 

... 2. 

Dosua. 

II. — Erect shrubs with perennial stems. 
A. Flowers pink, 

X. Pod hairy, bracts minute- 
‘{a) Flowers '4— ■ ‘6 inch long 

,„ 3, 

G&rardiana. 

(6) Flowers -2 — *36 inch long 

4. 

heterantha - 

3, Pod glabrous. 

(a) Bracts boat-shaped exceeding the buds 

... 5. 

pt&lchella. 

(b) Bracts minute, lanceolate 

,„ 6. 

cylmdracea . 

B. Flowers deep red. 

(d) Bracts lanceolate. Leaflets 11 — 16 

... 7. 

&tw>'purpur6<i. 

(6) Bracts boat-shaped. Leaflets 5— U 

„. 8, 

hebepetala. 


1. Indigofera Hamiltonii, U. Grah , — A small deciduous shrub with 
numerous diffuse stems from the root. Leaves 1 — $’5 inches long. 
Leaflets usually 3™9, opposite, H 5-:7 inch long, obovate or oblong, often 
emarginate, sparsely adpressed-pubescent on both surfaces, Flowers pink 
tinged with red, inch long; in long-peduncled racemes 8—12 inches 
long which usually arise direct from the rootstock. Bracts small, lanceo- 
late, caducous, shorter than the pedicels. Pod 1-1 '6 inches long, 
straight, compressed. Seeds about 1th 

This species is found in the Patli Dun at 1*300 feet elevation. It grows in the open 
flat grasslands which are annually burnt. Flowers : March- April, 
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2- Indigofem Dosua, Buck.-Ham , — A small deciduous shrub with 
procumbent or sub erect tufted steins 1-2 feet long and attaining *25 inch 
diameter. These die back annually either to the base or leaving a small 
persistent portion. Leaves 2 — 4*5 inches long- Leaflets 15 — 37, 
opposite, *3 — '6 inch long, elliptic, mucronate, more or less densely 
adpressed-hairy on both surfaces, Flowers bright pink, ‘4 — *6 inch long, 
in peduncled racemes 2 — 4 inches long. Bracts narrow-lanceolate, long- 
pointed, exceeding the flower-buds. Pod *8—1*5 inches long, straight, 

' minutely pubescent, containing up to 8 seeds. 

Occurs throughout the hills between 4, GOG and 0,000 feet. Very common in open 
chit or blanks in banj forest, often concealed beneath dense grass. Flowers : April — July, 
Fruit : November — January. 

3. Indigofera Gerardiana^ Wall. Verm S&hina, Gen. — A 

medium-sized deciduous shrub, usually 5—10 feet high, but attaining 
20 feet with stem 6 inches diameter. Bark dark grey or brown, fairly 
smooth, sometimes with shallow vertical cracks. Blaze ’2 — *25 inch, 
pinkish. Young shoots adpressed-hairy. Leaves 1 — 4 inches long. 

Leaflets 5 — 23, *4 — '8 by '2-‘3 inch, obovate or oblong, obtuse or 
retuse, mucronate, clothed on both sides with adpressed white 
hairs. Flowers *4 — '6 inch long, in racemes 1 — 3 inches long. 
Bafihis and pedicels densely adpressed-hairy. Pedicels up to^'l inch long, 
stout, not recurved in bud. Calyx *15 inch long, rather densely hairy, 
with 5 lanceolate teeth. Corolla rather densely hairy outside, especially 
towards the margins. Standard pink, often tinged purple, with a white 
spot at the base, Alse red. Keel white tinged pink on the margins. 
Pod *75 — 2 inches long, straight, cylindxic, clothed with pale adpressed 
hairs or glabrescent when mature, never quite glabrous. Seeds up to 10. 

Found throughout the hills between 6,000 and 10,000 feet,. Common and often 
gregarious in secondary scrub forest, especially on old abandoned clearings. Also commonly ■ 
associated with banj, blue pine and spruce. Flowers : May — July, Fruit t'October^April. 

4. Itidigofera heterantha, Wall Syn. L Gemrdiana, vax. ; 
hetemntha. Yem. Sakina t Gen. — This shrnb is very similar to L 
Gerardiana, Wall, from which it is best distinguished by its smaller size. j. 
Points of difference are as follows : — Height usually 2~5 feet, attaining 
10 feet with steins 1'5 inches diameter. Leaflets 7 — 35, up to *4 inch 
long. , Flowers '2 — *35 inch long. Calyx '05-*l inch long, lobes linear- :i 
lanceolate. Pod *4 — *75 inch long. Seeds 1—4. 

Occurs throughout the hills between 3,000 and 8,000 feat. Common and often 
gregarious in secondary scrub forest, especially bordering cultivation. Also commonly 
associated with tan/,, chit and blue pine. Flowers : May- June. Fruit ; October — April. \ 

5. Indigofera pnlchella, Itoxb. Vem. Sakina, Gen.— An erect ; 
deciduous shrub 4—8 feet high, stems attaining 2 inches diameter. Bark j 
brown, fairly smooth, often with longitudinal lines of small raised lenti- ; 
cefa. Blaze '25 inch, pinkieh. Young shoots adpressed-pubescent . 
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Tjeaves 3 — 6 inches long. Leaflets 7 — 37, opposite, ‘5 — 1 inch long 
elliptic, rounded or retuse at the apex, mucronate, thinly hairy on both 
sides, more or less glaucous beneath. Petiolule very short. Flowers 
about '5 inch long, bright pink, in dense racemes 2 — 4 inches long. 
Bracts boat-shaped, long-pointed, silky-hairy, exceeding the flower-buds. 
Pod 1-1’ 7 inches long, straight, glabrous. 

Found is all parts of the area from 1,000 to 5,000 feat. Common in sal, miscel- 
laneous and chit forests where the cover 1 b not too dense. At times somewhat gregarious. 
Flowers: January— April. Fruit: May- June. 

6. Indigofera oyllndracea, Wall. — A deciduous shrub 2 — 8 feet high, 

with stems up to 1'5 inches diameter. Bark smooth, grey, with numer- 
ous minute raised lenticels. Blaze ’1 inch or less, fibrous, greenish. 
Young shoots sparsely adpressed-hairy. Leaves 1 — 5 inches long. 
Leaflets 9 — 21, ’4 — ’8 by ’2 — ’35 inch, oblong, obtuse or retuse, mucro- 
nate, clothed on both sides with minute adpressed hairs. Flo wen 

’3-' 4 inch long, pink, in lax pedunculate racemes 2 — 6 inches long which 
lengthen in fruit up to 8 inches. Bachis and pedicels sparsely adpressed- 
hairy. Pedicels up to *2 inch long, slender, recurved in bud. Calyx 
scarcely exceeding '05 inch long, sparsely adpressed-pubescent without, 
with 5 triangular teeth. Petals rather densely puberulous without. 
Bracts shorter than the pedicels. Pod 1-1 ’8 inches long, straight, 
cylindric, glabrous. Seeds 4 — 6. 

’ This species is common and somewhat gregarious round Naini Tal between 5,600 and 

8,000 feet* where it occurs mainly aa undergrowth i n'Qu&rcns dilaiaia forest, I have seen 
here a variety with white flowers* It reproduces very freely by root- suckers, Flowers : 
July* Fruit : November, 

7. Indigofera atropnrpurea, Buck. -Ham.— An erect sparingly- 
branched shrub 4 — 8 feet high with stems up to 1 inch diameter. Bark 
smooth, greenish-brown with minute pale raised lenticels arranged more 
or less in longitudinal lines. Leaves 4 — 10 inches long. Leaflets 11 — 
15, opposite, 1'25- — 2' 5 by *5 — 1 inch, elliptic-or ovate-oblong, rounded 
or acute, mucronate, thinly hairy or glabrous, base rounded or acute. 
Petiolule "1— -'2 inch long. Flowers dark red, about '4 inch long, in 
Areet raeemes 4 — 10 inches long. Bracts lanceolate, acuminate, not 
enclosing the flower-buds. Pod 1-2 inches long, glabrous. Seeds up 
to 9. 

Conors throughout the hills between 3,000 and 4,000 feet, but is generally scarce. 
Shtnetimes tfbund on bare steep slopes. Flowers : June— August, Fruit ; December, 

8, Indigofera hebepet&la, Benth>— An e^ect deciduous sparingly- 
braacbfed shrub 6—15 feet high with stems up to 2 inches diameter. 
Bark smooth, pale ashy or greenish-brown with minute raised lenticels. 
Young shoots sparsely hairy. Leaves 4 — 8 inches long. Leaflets 5—9, 
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opposite, To — 3 by '75 — 1‘5 inches, ovate or oblong, apex rounded or 
refuse, mucronate, sparsely hairy or glabrous above, sparsely hairy 
beneath, base rounded or acute. Petiolule '05 — '1 inch long. Mowers 
dark red, about *4 inch long, in erect racemes 4 “6 inches Jong. Standard 
deep red with a white spot at the base. Aim pink. Keel pink or red, 
the base white. Pedicels up to '1 inch long. Bracts boat-shaped with 
long cuspidate points, enclosing the flower-buds. Pod 1-2 inches long, 
glabrous. 

Occurs m the hills, and especially on the inner ranges, between 7.000 rmd 0,000 feet 
Sometimes local ly common, but generally scarce. It is usually found m f.iirly dense fores? . 
often of Quereue dilatata. Flowers : Hay- June. 

4. COLUTEA, Liwn. 

Shrubs. Leaves impar ip innate. Stipules small. Flowers in few- 
flowered axillary racemes. Calyx campanulate, 5-toothed, the teeth 
subaqual or the 2 upper shorter. Standard rounded, bi-plicate or bi- 
callosa at the base, shortly clawed ; keel-petals incurved, obtuse, with long 
connate claws. Stamens diadelphons, Ovary stipitate ; ovules many; 
style longitudinally bearded above. Pod membranous, inflated, 7 indehi- 
scent or opening at the top. 

TSoIutea* nepalensis, Sims. Syn. (L arborescens , Linn. var. 
nepalensis * — An erect deciduous shrub. Bark smooth, brown. Young 
shoots pale straw-coloured, the epidermis peeling off in long narrow strips. 
Leaves 2 — 6 inches long, mostly clustered on very short dwarf shoots. 
Leaflets 9 — 13, opposite, '2— '5 inch long, obovate, usually retuse, entire, 
rather thick, clothed when young with minute adpressad hairs, glabrous 
above when mature. Petiolules minute. Flowers about '8 inch long, 
yellow often tinged with fed, in lax axillary few-flowered racemes about 
as long as the leaves. Pedicels '3-' 4 inch long, canescent. Pod 
1'5 — 2 inches long, bladder-like, ovoid. Seeds many. 

This plant is recorded by Brandis from Kumaon, but there are na specimens from 
this area at either the Kew or Debra Dun herbaria. It may be expected to occur from 
8,000 to 11,500 feet. Flowers: July- August. 

5, MILLETTIA, W. and A. 

Trees or large shrubs, usually climbing. Leaves imparipinate, 
stipulate; leaflets penninerved, usually stipulate. Flowers often fascicled 
in racemes or panicles. Calyx campanulate, the teeth short. Corolla 
much exserted ; standard ovate or orbicular ; wings and keel-petals clawed. 
Stamens usually monadelphous, sometimes diadelphous. Ovary sessile 
oar rarely stallked, few-ovuled. Pod linear or oblong or oblanceolate, flat 
or turgid, late in dehiscing. 
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Millettia auricolata, Baker. Vem. Gauja or Gauj, Gen. Goj, 
H. — A large dextrorse climber, the stem attaining 10 inches diameter and 
70 feet high, often irregularly fluted. Bark pale yellowish-brown, fairly 
smooth or roughish owing to the presence of numerous small raised 
lenticels. Blaze '1 — ‘3 inch, pale orange, crisp, not fibrous, with a 
narrow whitish band of very fibrous tissue inside, sometimes exuding a 
transparent sticky pink juice. Leaves 1-2 ‘5 feet long. Petiole 4 — 6 
inches long, swollen at the base. Leaflets 7 — 9, opposite, terminal leaflet 
up to 12 inches long, lateral ones 2’5-6 by 2 — 4 inches, obovate, elliptic 
or oblong, abruptly short-acuminate, entire, densely grey-silky when 
young, glabrous above when mature, but pubescent beneath, dull green 
above, paler and somewhat glaucous beneath. Petiolule '2 inch long. 
Flowers ‘3- '4 inch long, white tinged yellowish-brown, in slender axillary 
racemes 4 — 12 inches long ; pediceb clustered, ‘1 inch long. Pod 4 — 7 
by 1-1' 5 inches, woody, brown-velvety, sutures thickened. 

Occurs throughout the area, up to 4,000 feet and is often very common, especially in 
dry miscellaneous and sal forest. It is often found as a suberect shrub 6—10 feet high, and 
in thie state is frequently gregarious. Flowers : May- June. 

6. TEPHBOSIA, Pen. - 

Serbs or shrubs. Leaves imparipinnate, sometimes reduced to one 
leaflet ; leaflets opposite, obliquely parallel-nerved, stipels small or 0. 
Flowers reddish or white, usually racemose. Calyx-tube campanulate, 
teeth subequal or the lower longer. Petals clawed ; standard suborbieular ; 
wings slightly adnate to the incurved keel petals. Stamens diadelphous, 
the vexillary filament connate above the base or free. Ovary sessile, 
linear, many-ovuled; style incurved. Pod linear, flattened, not or 
obscurely septate, dehiscing by both sutures. Seeds many. 

A shrub exceeding 8 feet high; leaflets more than 19. 

Flowers *75 inch long or more 1. Candida, 

A shrub less than 3 feet high; leaflets less than 19. 

Flowers not exceeding -4 inch long ... ,,, 2. HaimIUmii. 

1. Tephrosia Candida, DC. Vera. Ban-tor. — An erect shrub 

3—6 feet high, the stem attaining 1'25 inches diameter. Bark fairly 
smooth with numerous pale circular raised lenticels. Blaze *2 inch, 
greenish, very fibrous. Leaves 4—9 inches long, shortly stalked. 
Leaflets 17—25, narrowly elliptic, cuspidate at the apex, 1'5— 3 inches 
long, glabrous or pubescent above, cuspicuonsly pale and silky beneath. 
Petiolule short. Flowers '75 — 1 inch long, white or tinged with red, 
in terminal or lateral racemes 6—9 inches long. Pedicels about '5 inch 
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long. Pods 2*6 — 4 by about '8 inch, densely clothed with adpressed 
silky-brown hairs. Seeds 6 — 13, dark brown, compressed, *15 — '25 inch 
long. 

Occurs up to 2,500 feet, Lint is not common. I''ound in open sal forest. Flowers ; 
August- September. Fruit : January- February. 

2. Tephrosia Hamiltonii, J. R . Bmmra . — An erect deciduous shrub 
1 — 3 feet high with a basal woody portion up to '6 inch diameter, the 
twigs sub-herbaceous. Bark smooth with minute pale lenticels. : Young 
shoots more or less pubescent. Leaves l‘5-5 inches long. Leaflets 
7-17, oblanceolate-oblong, '5 — 1 inch long, entire, usually retuse at the 
apes, mucronate, adpressed-hairy above, silky-pubescent beneath. 
Petiolules '05 inch long, flowers '3 — '5 inch long, bright pink, in 
fascicles or pairs on the rachis of terminal or leaf-opposed racemes 
1 — 7 inches long. Pedicels in flower '1 — '15 inch long. Calyx and back 
of standard piiberulona, remainder of corolla glabrous. Calyx '2 — '25 inch 
long. Pod 1-1*5 inches long by *15— *‘2 inch broad, somewhat upcurved 
near the tip, pilose becoming glabrous or nearly so when ripe. Seeds 
4 — 7, pale brown mottled darker, about '1 inch long. 

Occurs on sandy and gravelly soils, often on abandoned cultivation and in river 
beds within the Bhabar tract where it is a common weed and sometimes grows gregariously. 
It alno extends some distance up valleys in the hills at elevations up to 3,000 feet* Flowers : 
June — August* Fruit; Jarmary-Febniary* 

7. CABAGANA, Lawk . 

Trees shrubs or herbs. Leaves paripinnate, often crowded, some- 
times digitate ; rachis ending in a bristle or spine usually persistent ; 
stipules usually large and spinescent. flowers yellow, solitary or in 
few-flowered umbels. Calyx corn panu lata; teeth deltoid or lanceolate. 
Corolla much exserted; standard broad, clawed, edges reflexed; wings 
oblique, free, long-clawed; keel blunt, nearly straight. Stamens 
diadelphous. Ovary sessile ; style straight or slightly incurved ; ovules 
many. Pod turgid, continuous, sometimes pubescent within. 

L — Leaflets more or lees digitate ... ... I* pygm&a. 

II* — Leaves imparipinnafe. 

A. Stem dwarf, less than 6 inches high, *** 2. eraxsicaulU. 

B. Stems I foot or more in height* 

1, Flowers in few-flowered nmbels *,. *** 3* breQi&pina. 

2* Flowers solitary or paired, sub-sessile* 

(a) Leaflets 12—18 .** **. 4- sp, aff. .stikiensitt, 

■ (b) Leaflets 8 — 10, 

* Stipules connate behind the leaf-rachis .*;; 5. GeroTtlitma , 

** Stipules not connate behind ..* .,.6. Hoplites, 

According to Strachey and Winfcerbofctom's list of Enmaon plants 0 , polyacaw£ka t 
Boyle is also found within our area but there are no specimens at Dehra Dun and the 
sheets at Few collected in Garbwal by Straehey and ’Wraterbofctom do no| show the 
pods* It seem a therefore possible that it has been confused with C* Qeiarduu vx as the 
tWo plants have very similar characters* According to Dr. Praia the pod of G. poly acantha 
is glabrous within* 
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1. Caragana pygmssa, DC. Vern. Dam, NGr. Diroar, NA. — A 
low dense bushy and very prickly shrub, the spreading stems usually 
6 — 12 inches high and seldom exceeding ‘5 inch diameter. Bark fairly 
smooth, grey, peeling olf in lateral rolls. Leaf-rachis T 3 — ‘4 inch long, 
persistent with the spinescent stipules as a 3-fid spine, suppressed on 
dwarf shoots; leaflets 4, digitate, very narrowly oblanceolate, about ‘3 
inch long, thickish, pubescent when young, glabrous when mature. 
Blowers solitary, about '6 inch long, yellow tinged with orange-brown on 
the standard. Pod linear, turgid, glabrous within and without, 1 inch 
long. 

Occurs in the tract of country bordering Tibet between 12,500 and 16,000 feet. If 
is locally common and gregarious on bars stony ground, often forming dense continuous 
patches several feet across. Flowers : June-July. 

2. Caragana crassicaulis, Benth. A dwarf shrub with stout woody 
tufted and branched stems 2 — 4 inches high, more or less completely 
hidden by the persistent leaf-rachises. Leaves closely crowded on the 
stem, 1 — 5 inches long. Stipules not spinescent, villous. Leaflets 
18 — 30, opposite towards the leaf-tip, alternate below, ‘1 — '2 inch long, 
oblong, clothed with long spreading hairs, apex rounded or truncate. 
Blowers yellow, ’7 inch long, occuring singly on pedicels up to 2 iqphes 
long. Calyx *4 inch long, clothed with long spreading <hairs. Pod 
'G — “7 inch long, straight, turgid, sparsely hairy. 

Occurs on the inner dry ranges between 12,000 and 16,000 feet. Flowers : July. 

3, Caragana brevlspina, Boyle . — An erect shrub 4 — 8 feet high 
with stems up to 2 inches diameter. Bark brown, roughish. Blaze 
*2 5 inch, fibrous, white. Branches smooth; internodes not crowded, 
'$ — 2 inches long. Leaf-rachis usually spinescent and persistent, 1 — 4 
inches long. Stipules spinescent, up to ‘5 infch long or absent. Leaflets 
8 — 14, ‘3 — 1 inch long, obovate, elliptic or elliptic-oblong, apex rounded 
or retuse, mucronate, glabrous above, pale and silky-pubescent or glabre- 
scent beneath. Blowers yellow, about '9 inch long, in few-flowered 
umbels; peduncle ’5 — 2 inches long; pedicels 2 inch long. Pod 3/2 — 2 
inches long, pubescent without, woolly within. 

This species is reported to occur in the Ranikhet* Central Aim era, and East Aim ora 
Divisions bnt there are no specimens from this area at Dehra Dun, and I saw none in 
the Kew herbarium so that its occurrence cannot at present be dsfiniteiy accepted. Else- 
where it is found in deodar and bine pine forests between fl,000 and 10,000 feet. Flowers : 
May— July. 

4, Caragana sp- afl* C. suktensls, C. K. Schn .~ An erect deci- 

duous shrub 1 — 3 feet high with stems up to '5 inch diameter. Leaf- 
rachis persistent, spinescent, 1-1' 5 inches long. Leaflets 12 — 18, 
opposite, inch long, oblanceolate-oblong, mucronate, glabrous, 
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entire, subsessile. Flowers solitary, on short pedicels. Calyx '4 inch 
long with lanceolate acuminate teeth* Pod ‘7 — 1 inch long, pubescent 
without, woolly within. 

This description is taken from my shast Ho. 1016 in the Dehra Dub herbarium. The 
upecunen, which is in fruit, appears to differ from true C . 8-ttkieritii£ in the larger number 
of leaflets which are also glabrous and mucronute. It was collected between 8,600 and 
9,500 feet elevation in the Malla Nagpur patti of North Garhwal and more material is 
wanted for correct determination. 

5* Caragana Gemrdiana, Royle . Vern . Judra f NG. Natha , 

NA. — A shrub 2 — 4 feet high, the stems usually decumbent and attain- 
ing 1 inch diameter. Bark rough, brown, peeling off in thin lateral 
plates. Leaf-rachis '5-1*5 inches long, persistent, spinescent; stipules 
connate behind the rachis, amplexicaul, not spinescent, thick, persistent, 
coriaceous. Leaflets 8 — 10, ob lanceolate, ‘2 — ’3 inch long, acute, densely 
silky. Flowers 1-2, subsessiie, yellow, about '8 inch long. P-od 
*7 — 1 inch long, woolly within and persistently pubescent without. 

Occurs in the tract of country bordering Tibet between 9 S G0D and 12,000 feet. It is 
locally common and gregarious, often forming dense bushy patches. The old dead spines 
remain long on ths stem and make the bushes very prickly. Flowers : May- June. 

6. Caragana Hoplites, Dunn . — An erect shrub 1 — 6 feet high with 
steins up to 2 inches diameter* Old bark very rough. Blaze r 3 inch, 
fibrOUs, white. Young twigs smooth, often coloured orange-brown. 
Leaf-rachis 1 — 1'4 inches long, sharply pointed, persistent. Leaves 
crowded on dwarf side shoots ‘75— 1‘2 inches long, tip spinescent, with 
ovate scarious bracts at the base. Leaflets 8 — 10, shortly stalked, 
•3 — *35 i nc h long, linear-oblanceolate, clothed on both surfaces with 
long soft spreading hairs, somewhat densely beneath, undersurface with 
4 — -6 pairs of very prominent parallel nerves. Flowers solitary, about 
£ 1 inch long, very shortly stalked, yellow fading to orange-brown* Calyx 

. 'hairy, ' more than half the length of the corolla, teeth lanceolate- 
acuminate. 

This species grows on steep bare grassy and rocky slopes between 9,000 and 9,500 
feet in the Nandagini valley above Sutoi. The foliage has a somewhat glaucous appear- 
ance. Flowers; June. 


8. ASTRAGALUS, Linn . 

Herbs or shrubs. Leaves impari-or paripinnate, rarely digitate or 
reduced to one leaflet, unarmed or very spiny from the indurated leaf- 

rachises; stipules free or united to the leaf-rachis, rarely united into a 

sheath. Inflorescence various. Calyx with short nearly equal teeth. 

CoioHa freti&lly distinctly exserted; petals usually with long claws; | 
fctel iiYctirved^ obtuse. Stamens diadelphous. Ovary sessile or stipitate:; ; 

style incurved. Pod various, usually turgid, continuous and much ■ 
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inflated or more or less completely longitudinally divided by a double 
membranous ingrowth from the dorsal suture. 

I. — Leal-rachis ending in a leaflet; leaflets 1&— 31 ... 1, CandolUanus, 

IL^Le&f-rachis ending in a spine; leaflets 8 — 14- 

1, Leaves ’5— 1'2 inches long. Pod '4 — + 5 inch 

Jong ... ... ... ... 2. psiloemtros. 

2. Leaves 1^2 inches long. Pod 8 — '9 inch long 3, figacanthoides. 

Three other woody species are mentioned in Strachey's list of Knmaon plants, 
namely, .-(1) A. polyacanihus, Eoyle is shown as oceuring in the Dbauli Valley at 7,000 
feet. This is probably the plant here described as A , psiloemtros > Fisch. Var. pilosus.- 
(2) multicep& t Wall, is recorded from Milano. There are no specimens from this locality 
in the Debra Dun herbarium, but there are two specimens one from Badrinath (collector^ 
name not given) and one from Kulti in Byans collected by Duthie, either or both of which 
may belong to this species, their fragmentary nature however leaves it open to doubt 
whether the specimens are not A . Candolleanus, Boyle. A . multiceps. Wall, has no 
terminal leaflet, the leaflets are densely silky and the plant has a tufted congested habit 
similar to that of A . Candolleanm.^(3) A. Webbianits, Grab, is recorded from Guje, 
brut there are no specimens from this area at Dehra Dun. In this species there is a 
terminal leaflet and the dwarf steins are tufted and densely cm spite ee near the ground 
surface. There are Sl-^61 leaflets on a stout rachis up to 9 inches long. 

1, Astragalus Candolleaims, Royle. — A. suberect or prostrate shrub 
with flexible shoots up to 12 inches long and about *4 inch diameter, 
the terminal 3-4 inches clothed with the persistent dead ieaf-rachises. 
Intemodes usually crowded. Leaves 2*5 — 5 inches long, imparipinnate ; 
the rachzs not terminating in a spine- Stipules *3-'4 inch long. Leaflets 
15 — 31, elliptic or oblong, *2 — *4 inch long, apex rounded or emargiftate, 
more or less silky-hairy. Flowers yellow, *8-*9 inch Iongf, in heads, 
sessile or more or less peduncled* Pedicels T-*2 inch long. Pod '6- '7 
inch long, triangular in section, clothed with spreading silky hairs, 
abruptly narrowed into the persistent style. 

Occurs on the inner ranges between 10,000 and 13,000 fest. Flowers : June-July. 
Fruit : October. 

2* Astragalus psilooentros, Fisch . — A much-branched semiprocum- 
bent shrub with stout woody branches. Stipules scarious, connate 
almost to the apex and leaving an annular scar on the twigs, clothed 
with long ciliate hairs. Rachis pilose, spinescent, *5 — 1*2 inches long, 
becoming glabrous after the leaflets have fallen. Laflets 4-5 pairs, 
'2-* 3 inch long, elliptic-oblorig, obtuse, pilose on both surfaces but more 
densely beneath. Flowers solitary or paired, '7-’8 inch long, yellow. 
Pedicels very short, pilose. Calyx pilose, about half the length of the 
corolla. Pod *4-'5 inch long, abruptly narrowed into the persistent style, 
hirsute. 

Occurs near Tapobau in. North G&rkwal at 6,600 feet where it is found growing on 
open exposed grassy slopes. The plant here described is var. Flowers! May. 

3, Astragalus aejJ&canthoides, Parker. — A suberect shrub 4 — *12 
inches high with stout woody stems. Internodes usually crowded. 
The terminal 2-3 inches of the shoot is more or less clothed with the 
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persistent dead leaf-rachises. Young shoots sparsely pubescent. Leaves 
1-2 inches long, pariprnnate. Petiole spinescent. Stipules adnate to the 
petiole, membranous, amplexieaul, up to *3 inch long, acuminate. 
Leaflets 4 — 7 pairs, '15 — *25 inch long, elliptic-oblong, hairy on both 
sides when young, glabrous above but slightly hairy beneath and on 
the margin when mature, lateral nerves obscure* Flowers yellow, '9 inch 
Jong, axillary, solitary on peduncles up to '15 inch long* Pedicels '1 — ‘15 
inch long. Calyx '35 inch long, hairy ; teeth subequal, less than half the 
length of the tube. Alee with short auricles at the base and slightly 
saccate below the middle. Pod '8-'9 inch long, cylindric, glabrescent 
oar slightly hairy without, villous within* Seeds '12 inch long, sub- 
quadrilateral * 

Occurs on the inner dry ranges bordering Tibet in East Abnora between 10,000 and 
13*000 feet* It is found on rocks and dry banks and also in op^u blue pine forest where 
according- to Mr* B* N, Porker it forms tufts 6 feet across and 12 inches high. Flowers : 
Msy-Jtme. Fruit : September, 

9* LESPEDBZA’^wto- 

* 

Herbs or shrubs* Leaves pinnatdy 3-foliolate, rarely 1-foliolate ; 
leaflets entire without stipels; stipuTes free, small* Flowers in axillary 
fascicles or racemes or terminal panicles. Calyx-tube campanulate, teeth 
5 eiAequal or the 2 upper slightly connate. Corolla exserted ; standard 
clawed; keel petals incurved, obtuse or beaked* Stamens diadelpKous, 

9 and 1* Ovary sessile or stalked, l-ovuled ; style incuryed. Pod small, 
compressed, Lsee&ed, indehiscent. 

A. Shrubs seldom exceeding 2 feet high. Flowers ■ 

clustered or in shortly pednncled umbels. 

1* Calyx *1 inch long *** **♦ I. sericea. 

2, Calyx ‘3 inch long .** ♦** *.. 2- G&rardiana, ' 

’ B* Shrubs usually 3 — 6 feat high* Flowers in racemes **. 

1* Racemes sessile .** *** 3* stemcarpa. 

2. Racemes pednnded *:* ***. 4, eriocarpa* 

i, Lespedeza sericea, Miq* — An undersbrub sending up erect annual 
shoots 1—3 feet high from a woodv rootstock* Shoots single or branched, 
slender not exceeding '2 inch diameter, green, striate, clothed with 
pale pubescence. leaves trifoliolate, crowded* Petiole up to *15 inch 
long, usually very short* Leaflets '3 — '8 inch Jong, oblanceolate , linear- 
cuneate or linear-oblong* apex rounded or truncate, mucronate, entire, 
glabrous or nearly so above, densely grey-silky beneath* Mowers pale 
yellow tinged with ninkr* '15 — '25 inch long* sessile or shortly pedunded 
arranged 2--Ht together in d^nse axillary clusters* Calyx '1 inch long 
Pod '1 inch long, thinly silky. 

Occuib throughout the hills between &,000 and 7,500 feet. Often ** JPW 7 . 

especially southern , aspects; also in open chir and banj forfeit. Flowers July— September. 
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2. Lespedeza Gerardiana, Grab. — Habit of L* sericea but more 
often unbranched and the steins do not exceed ‘1 inch diameter as a rule. 
Leaves trifoliolate, petiole up to ‘15 inch long- Leaflets subequal, sessile 
* 5 — ’7 by ‘15 — '25 inch, clothed beneath with pale grey i^ir’s. Flowers 
pale yellow, the keel tipped with purple and a dash of the same colour 
near the base of the standard, '4-*5 inch long, arranged in umbels of 
4 — 8 flowers, the umbels either sessile or on a peduncle up to 1 inch long* 
Calyx *3 inch long. Pod '1 inch long, grey-tomentose* 

Occurs throughout the hills between 5,000 smd 7,000 feet. Habitat similar to that 
of L, sericea. Common, but not so abundant as L. sericea. Flowers : Augusk—October, 

3. Lespedeza stenocarpa, Maxim. — An erect snbdeciduous shrub 
4 — 8 feet high with stem up to 3 inches diameter. Branches slender, 
whippy and often drooping- Bark pale reddish-brown, rough* Twigs 
densely tomentose with spreading hairs* Leaves trifoliolate* Petiole 
‘2—1 inch long* Leaflets up to ‘7 by ‘5 inch, cuneate-obovate or obovate, 
apex obtuse truncate or refuse, often minutely mucronate, entire, glabrous 
above, densely clothed with grey or* silvery silky hairs beneath* Flowers 
bright pink tinged with purple, '4 -'5 inch long, in dense axillary racemes 
up to 1*5 inches long* Pod ‘5 inch long, oblong, gradually narrowed into 
the base of the persistent style* 

Occurs probably in all parts of our area between 1*500 and 6,500 feat, SoEQ^timeB 
common in open chir forest and often found growing on steep stony or roftky ground but 
especially on limestone soils. Flowers : March— May. 

4. Lespedeza eriocarpa, DC.— An erect deciduous shrub 4—^8 feet 
high with stems up to 1 inch diameter* Bark brown, slightly rough. 
Branches slender* Twigs densely clothed with adpreesed grey pubes- 
cence* Zieaves trifoliolate* Petiole '5 — 2*3 inches long; stipules lanceo- 
late, persistent, '2— '25 inch long. Leaflets up to 1*8 by ;9 inch, rarely 
less than *7 inch long, elliptic or obovate, apex rounded, mucronate 
rarely slightly refuse, base rounded or more or less cuneate, glabrous 
above, glaucous with fine adpressed silky hairs beneath. Stalk of the 
terminal leaflet up to '5 inch long, petiolul.es of the lateral up to *1 inch 
long* Flowers bright red or deep purplish-red fading to purple, '4 -*5 inch 
long, in lax erect axillary racemes up to 6 inches long* Pod *3-*4 inch 
long, mucronate with adpressed grey hairs. 

Occurs throughout the hills between 5*000 and 7*500 feet* but is somewhat locaJ 
in ite appearance and seldom common* Sometimes found in open grassy banj forest. 
Flowers : August— October. Fruit : December January. 

10. UR ARIA, Desv. 

Perennial herbs and nndershnibs. Leaves impari pinnate or 3- 
foliolate, often l-folioiate, with subulate stipels ; stipules scarlous. 
Flowers usually purple or yellow, in terminal simple ot panieled racemes. 
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Calyx-tiihe short, 2-lipped, the upper 2-partite, the lower 3 -partite. 
Corolla small; standard orbicular or 'obovate, clawed ; wings adherent 
to the obtuse keel. Stamens diadelphous, 9 and 1. Ovary sessile, 2- 
many-ovuled ; style inflexed. Pod o£ 2 — 8 small turgid 1-seeded indehis- 
eent joints usually bent on one another so as to become more or less 
face to face when ripe. . 

A. Upper leaves 5— 9-folioIa.te *.. ... **. 1. picta . 

. B* Leaves l-and 3-foliolaie* 

1. Joints of pod shining r glabrous ... ... 2. neghcta* 

2, Joints of pod hairy* 

* (g) Petiole ' 5 — 1 inch long. Pedicels 'l-'2 inch 

long *.. ... 3, hamosa. 

(t) P^iiole £~4 inches long* Pedicels '3-*4 indi 

long *.. ... ... ... 4. hgopus. 

1* Umiia picta, De&v .— A sparingly-branched erect undershrub 
usually 1-2 feet high, 'somewhat woody towards the base. J Leaves 4 — 12 
inches kmg, the lowest 1 — 3-foliolate; stipules *5 inch long, lanceolate, 
■acumffiate; Leaflets (of the upper leaves) 5—9, opposite, 3—8 by '4 — 1 
inch, linear-oblong, subcoriaceous, blotched with white abtove along the 
midrib, glabrous’ above, minutely pubescent with prominent nerves 
beneath. Flowers *2-’3 inch long, purple, in close fascicles along the 
rachis of auspicate, erect, terminal raceme 6 — 12 inches long. Bracts 
'4 — *7 inch long. Pedicels '2-'3 inch long, abruptly upcurved alter 
flowering so that the pods are in contact with the rachis. Pods glabrous, 
pale lead-coloured or whitish, joints 3 — 6, smooth, polished* 

Has been collected in the Bamnagar Division, but is probably not common m 
oiir area. It ascends to S;000 feet. In the Dehra Dun it is found in open sal forests. 
Fleers : June — August. Fruit : Ocfcober-November. 

2« Uraria neglects* Pram* — A deciduous shrub with weak suberect ? 
prostrate or creeping, often herbaceous stems 1-2 feet long and not ; 
exceeding '15 inch diameter* Leaves Land 3-foliolate. Petiole. '5— 2. i 

inches long* Terminal leaflet 1*5 — 3‘5 inches long, oblong* Flowers 
*3 inch long, purple, in long dense eylrndric racemes* Pedicels ‘3-;4 
inch long, incurved after flowering. Pod of several shining, black, f 

glabrous joints folded on one another so that their broad faces are in j 

contact* : 

Probably pceurs in moat parts of our area between 1,000 and 6,000 feet: It is j 

found on open grassy banks, in openings in sal forest, and sometimes beneath dense tail \ 

grass. Flowers: August- September. Fruit ; October- November* \ 

3. Uraria hamosa* Wall . — A straggling diffuse undershrub* Leaves f 
1-and 3-foliolate, the terminal leaflet usually more than twice the size of t 
the lateral. Terminal leaflet 2— 4 inches long, broadly elliptic, obtuse or j 
emarginate, base, bounded, pubescent or- glabrescent above, adpressed J 
hairy beneath. Petiole '5 — 1 inch long. Flowers ‘25— ‘3 inch long, j 
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pink or purple, fascicled 1 or 2 together on the rachis of a simple or 
branched raceme 3 — 10 inches long. Pedicels slender, ‘l-‘2 inch long, 
incurved at the apex after flowering. Rachis and pedicels more Or Jess 
densely pubescent. Bracts '2 — ‘4 inch long, ovate, cuspidate, ralKer 
densely adpressed-'hairy, ciliate, caducous but conspicuous in bud. Pod 
of 4 — 8 minutely pubescent joints folded on one another so that their 
broad faces are in contact. 

This species is believed to occur in tbe snbhimalaysn tract below 2,000 feet, but 
there are no specimens from this area at Debra Dun and T did not see any in the 
bflrbarinm et Eew. It has however been collected at Asarori in the Debra Dun, 
Flowers : September, Fruit : Novcmber-December* 

5. Uraria lagopus, 'DC. — An erect or occasionally subscandent, sub- 
deciduous shrub 3 — 6 feet high with stems up to '5 inch diameter. Bark 
fairly smooth, reddish-brown. Leaves usually attached so that the 
petioles incline in a backward direction. Leaves l-and 3-foliolate ; 
stipules ’3-' 4 inch long, cuspidate-acuminate. Petiole 2—4 inches long. 
Leaflets 1*5 — 4*5 inches long, ovate or oval, obtuse Or emarginate, entire, 
more or less scabrous above, pubescent on the nerves beneath. Blowers 
'3 inch long, purple, in eylindric often panicled racemes 4 — 12 inches 
long. Pedicels *3- ‘4 inch Jong, incurved after flowering. POd of 2 — 6 
black hairy joints folded on one another that their broad faces are in 
contact. 0 

Occurs in the central ranges between WOO and 6,000 feet, but is not common, 
Tt is usually found as an under shrub in b<tnj forest* Flowers : August- September T 
Fruit : October — March, 

11. OUG-BXNIA', 'Benth. 

S' tree. Leaves stipellate; stipules free, deciduous. Calyx-tube 
campanulate, the lobes obtuse, in 2 lips, the upper of 2 connate, the 
lower of 3. Corolla exserted; petals clawed; standard suborbicular ; 
wings spurred, slightly adnate to the obtuse incurved keel. Stamens 
diadelphtous, 9 and 1. Ovary sessile, many-ovuled; style incurved. Pod 
Enear, of 2 or more scarcely dehiscent joints. 

Ougeinla dalbergioides, Benth. Vern. Sandan, Gen . — ’& medium- 
sized subdecictuous tree commonly attaining about 4 feet girth and 30 
feet high. Bark varying from pale pinkish-brovra to dark bluish-grey, 
somewhat rough, exfoliating in irregular thin soft scales. Blaze *4 — *6 
inch, very fibrous, white closely streaked and speckled with blood-red, 
exuding a blood-red sticky juice which turns purple on the blade of a 
knife. Leaves pinnately trifoliolate. Petiole 2—6 inches long, swollen 
at the base. Leaflets broadly ovate, rounded Or trapezoidal, the lateral 
oblique; all entire, glabrous above, downy or glabrescent beneath. 
Terminal leaflet 3 — 6 by 2-3*5 inches, lateral rather smaller. Flowers 
lilac, *3-* 4 inch long, in short fascicled racemes from the nodes of the 
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old branches. Pedicels '5 — '8 inch long, filiform, usually fascicled. Pod 
2 — 4 by '3 inch, fiat, jointed. 

Common in most parts of our area between l T 00O and 5,000 feet. It some- 
times tends to gregahousness in sal forest, and is a characteristic species of limestone 
aoils. The branches of a tree bearing flowers ure usually leafless at this period, whilst 
branches not bearing flowers may still be in full leaf. The exposed portions of roots 
produce root-suckers in great abundance* The leaves form a favourite cattle fodder. 
Blowers : March — May, Print i May Juno, 

12, DESMODIUM, Desv , 

Herbs or shrubs, rarely small trees. Leaves pinna tely 1 — 3-rarely 5- 
foliolate; stipules free or united into a single leaf-'opposed one; stipellate, 
Flowers usually in dense racemes, sometimes in axillary umbels or 
fascicles. Calyx-tube short, campanulate or turbinate, the 2 upper teeth 
more or less connate, the 3 lower acute or acuminate. Corolla exserfced; 
standard obovate or orbicular ; wings more or less adhering to the heel ; 
heel petals incurved, sometimes spurred towards the claw. Stamens 
usually diadelphouSj 9 and 1, sometimes monadelphous, sometimes with 
the axillary filament free in the upper half. Ovary sessile or stalked ? 
2-many-ovu!ed ; style incurved. Pod of several 1-seeded usually indehis- 
cent joints, more rarely dehiscent along one suture, 

I, — Leaves simple, 

^ A. Petiole broadly winged, 

<0.. Stem erect ... ... 1. triquetrum. 

2. Stem prostrate ... ... *,.2. pseudotriquetrum, 

B. Petiole not winged. 

1. Leaf glabrous or silky-pubescent above. 

(a) Blowers "15 inch long ... ... 3* gangeticum, 

{&) Blowers *4' "5 inch long 

* Pod glabresoent ... ... ... 4. qyr&ns. 

** Pod densely bairy ... 6, gyroides . 

2. Leaf hispid above ... ... .,. 6. lati folium. 

II.— Leaves trifoliolate. 

A. Blowers in heads or umbels. 

1. Blowers hidden by pairs of foliaceous bracts,,, 7, pulchellttm. 

2. Blowers not hidden by bracts ... ,., 8, Cephalotes. 

B. Blowers in racemes or panicles. 

I. , Stems usually prostrate ... h., 9, polycwpum, 

9. Stems usually erect. 

(a) Petiole usually not exceeding 1 inch long. 

*Pod 1 — 1*5 iby *2 inch, 

{Pod glabrescent ... 4, gyrans. 

{ f Pod densely hairy ... . . , 5, gyroidt # , 

**Pod *5-~*7 by *1 inch ... 10. cortetrtnum, 

« (&) Petiole usually exceeding I inch. 

*Pod more than *2 inch across 11!, tilicefolium. 

**Pod less than '2 inch across. 

§Hairs of pod not hooked ... ... 12. sambuev^e. 

§§Haire of pod booked. 

{Blowers '2 inch long ... 13. Ittziflomm. 

{{Blowers J3-*4 inch long. 

(i) Leaves dull green and adpressed 

hairy above ... ... 14- $equa%, 

(ii) Leaves shining and glabrescent 

above ... ... ... 15. laburnifolium. 
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In addition, the following four species which have been regarded by gome 
authors as more or less woody have not been described here as the stems are both 
Blender and apparently annual, and the rootstock is scarcely if at all woody* D. 
parvifolwin, DG. lias procumbent tufted stems nnd 1-or S-folinlate leaves with leaflets 

*2 '5 inch long and blue or pink flowers in lax racemes* It is abundant in grass 

land up to 7,000 feet. D, T&mfomnc, DO. has creeping stems, l-foliolate leaves ’5—1 
inch broad of a characteristic reniform shape and small pink flowers in lax racemes. 
It hes been collected in the Almora district between 3,000 and 4,000 feet* D, o$ypkyl- 
lum, DC. and D. podocctrpiim, DC. are very similar in general appearance. They have 
erect stems with rafher Targe trifnliolate leaves, the terminal leaflet usually I — 3 inches 
long* and small pink flowers in long terminal racemes. They are both found in the 
hills between 3,000 and 8,000 feet. 

1, Desmodtam triquetrum, DC * — An erect shrub 3 — 6 feet high 
with obtusely 3-angled branches* This shrub is very similar to but 
larger in all its parts than D * pseudotriquetrutn. Joints of pod rather 
densely adpressed-hairy throughout. 

Has been collected from the HaTdw an i Division at 1 ,500 feet * but it appears 
to be scarce. According to Haines it is found in damp localities* Flowers : August’ 
September* Fruit : December — March. 

2, Desmodhim pseudotriofuetrum, DC— A prostrate deciduous 
undershmb with weak spreading stems 1 — 3 feet long and up to ‘15 inch 
diameter, the basal portion more or less woody and persistent, some- 
times rooting at the nodes. Twigs triquetilous, Leaves l-foliolate. 
Leaflet 2 — 4‘5 by L25 — 2 inches, ovate oblong or lanceolate, entire, 
acute, base truncate br sub-cordate, glabrous or with scattered flairs 
above, glaucescent and hispid on the nerves beneath; lateral nerves pro- 
minent 6 — 10 pairs. Stipules ‘5-‘6 inch long, persistent* Petiole up 
to 1'5 inches long, winged, wing obla/nceolate up to '3 inch across* 
Flowers ‘25 inch long, purple, in lax axillary and terminal racemes about 
6 inches long. Pod 1 by ■ 2- '3 inch, composed of 6 — 8 Joints, glabrous on 
the faces, hispid along both sutures. 

Occurs throughout the Bhahar and central and outer ranges between 1,000 and 
5,000 feet and is not uncommon in grassy blanks or along paths in sal forest. Flowers : 
July — September. Fruit : January-Febmaiy. 

3* besToodium ^angeticum, DC-— An erect or suberect deciduous 
or subdeciduous undershrub with herbaceous or woody stems 2 — 5 feet 
high and up to ‘5 inch din meter. Leaves Lfoliolate* Leaflet variable 
in size, up to 6 by 3 inches, orbicular, ovate, or rarely lanceolate, base 
rounded or subcordate, gradually narrowed in the upper portion, entire, 
glabrescent above, glancescent and clothed with fine adpreased silky 
hairs beneath. Stipules persistent, '2— ‘5 inch long. Petiole ‘5 — 1‘25 
inches long* Flowers ‘15 inch long, purple or white, in slender arching 
terminal and axillary racemes lip to 12 inches long* Pedicels '15 inch 
long* Pod fc B— 1 by '1 inch > straight or falcate, minutely hairy, 
composed of 5—8 joints* 

Occurs throughout the urea up to 6,000 feet* Fairly common, sometimes in dry 
miscellaneous forest, also in sal forest of moderate density. The blade is usually ' set 
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at a ch aracteriatic angle w 1th the p iolu so u ie (ini es a 3 mu cb as a right angle. 
Flowers : June — August* Fruit : October — December. 

There h a variety found chiefly in open grass lands at low elevations which is 
common and appears to be fairly distinct* The atoms are diffuse or procumbent and 
very slender, not exceeding *1 inch diameter* The loaves are also smaller, being only 
1'5 — 3 by 1 — 1*75 inches* This may be var* mucuhtum, F. B, 1* 

Desmodium gyrans, DC * Eng* The Telegraph Plant.— An 
erect sparingly-branched deciduous underslirub 3 — 7 feet high, with stem 
up to ’5 inch diameter. Bark smooth, reddish-brown. Leaves 1 — 3- 
foliolate, the terminal leaflet 2 — i by ’3 — P5 inches, linear-lanceolate or 
oblong-lanceolate, obtuse at both ends, entire, glabrous above, more or 
less silky-hairy beneath; lateral leaflets much smaller or obsolete. 
Petiole *2-1 inch long. Flowers pale mauve, the standard and keel 
lading yellowish, the wings tinged with indigo, '4-' 5 inch long, in lax 
axillary and terminal, often pa-nicled racemes. Pedicels ‘25 inch long, 
glandulardiairy. Pod 1 — 1*5 by *2— *25 inch, flat, glabrescent, black 
when ripe, composed of 6—10 joints, the pod curling and appearing 
falcate after the seeds have fallen* 

^Qccura probably throughout the area between 1,000 and 6,500 feet* Abundant 
in grassy chit forest, and is often found on the most exposed southern aspects* The 
upper portions of the stem frequently die back in the cold weather, Flowers : August - 
September. Fruit : October — December. 

^ S • Desmodium gyroides, PC* — An erect sparingly-branched shrub 
with stem* up to 10 feet high and 1 inch diameter. Bark smooth 
reddish-brown. Twigs slender, sparsely silky-pubescent* Leaves 1 — 3- 
foliolate, the terminal leaflet 1* 25—3 by '75 — 2 inches, elliptic, apex 
rounded, base rounded or subeordate, entire, with silky adpressed hairs 
on both surfaces, pale green above, somewhat glaucous beneath; main 
lateral nerves 7-8 pairs; lateral leaflets very much smaller or obsolete* 
Petiole ‘4 — 1*4 inches long. Flowers deep purple, '5 inch long, in axillary 
and terminal rarely panicled racemes 1-2 inches long; bracts ovate, *35 
inch long,, concealing the buds. Pod 1—1*5 by *15 — *2 inch, flat, black 
when ripe, rather densely clothed with long spreading fulvous hairs, 
the pod gradually curling and becoming falcate. Seeds 6 — 9. 

Occurs near Pilapani irt the Haldwaui Division, but has not been recorded further 
west. It is usually found in sd forest and does not seem to penetrate into the hills* 
Unlike D.gyrans it prefers the shade of forest to open grassy areas, Flowers : Augnst- 
September. Fruit : Novtemher-Deeember. 

6* Desmodium latifolium, DC*— An erect deciduous shrub 2—6 feet 
high, the stem attaining *5 inch diameter. Leaves Lfoliolate* Leaflet 
up to 6 by 5 inches, broadly ovate, base cordate or truncate, margin 
r^pand, harshly pubescent ftbove, tomentose beneath; 'main lateral : 
nerves prominent beneath, 7 — 9 pairs including the basal. Petiole — 
1*25 inches long* Flowers purple, ’2~*3 inch long in rather dense, ■ 
ascending, axillary and terminal, densely brown-hairy racemes up to 8 
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inches Jong. Pedicels less than inch long. Pod '6 — '7 by *1 inch, 
composed of 4 — 6 joints , densely clothed with hooked hairs. 

Occurs throughout the area between 1,000 and 4,000 feet. Seldom common, 
though perhaps most frequently found in dry miscellaneous forests- Flowers : August- 
September. Fruit : ftfavember-December. 

7. Desmodium pulchellum, Benth. — An erect deciduous shrub 2 — 6 
feet high, with stems up to '5 inch diameter. Bark smooth, reddish- 
brown with numerous minute pale lenticels. Leaves trifoliolate. 
Petiole '3 — '6 inch long. Leaflets oblong-lanceolate or elliptic, obtuse 
or subacute, rounded at the base, entire or sinuate, glabrous and dull 
green above, finely downy and glaucescent beneath ; main lateral 
nerves impressed above and raised beneath. Terminal leaflet 2’5 — 5 
by F2 — 2'25 inches, lateral ones about half the terminal. Stalk 
of terminal leaflet '5 — *8 inch long, Flowers white or tinged with 
pink, '2-'3 inch long, arranged in clusters of 2 — 6 in erect terminal 
and axillary racemes 2 — 10 inches long, each cluster concealed 
by a pair of orbicular leaf-like bracts placed back to back ; 
bracts '4- 5 inch across, glabrous above, finely downy beneath. 
Pod ‘2-‘3 inch long, completely hidden by the bracts, composed of 1-2 
glabrous or downy joints. 

Occurs in the Bhab&r tract between 1,000 and 2*000 feet. Sometimes gregarious 
and often common in sal forest of medium density. Flowers : July-^eptember. Fruit : 
December — F ebru&ry . 

8* Desmodium Cephalotes, Wall. — An erect deciduous shrub 3 — 5 
feet high, the stems up to ‘4 inch diameter. Twigs triquetrous. 
Leaves trifoliolate. Petiole 1 — 1'5 inches long. Leaflets oblong or 
ob ovate-oblong, usually acute, glabrous above, grey-silky beneath ; 
lateral nerves 10 — 18 pairs, parallel, depressed above and prominent 
beneath. Terminal leaflet 3 — 6 by 1'5 — 3'5 inches, lateral smaller. 
Stalk of terminal leaflet '5 — 1 inch long. Flowers white, ’3- ‘4 inch 
long, 20 or more together in dense, umbellate, axillary, pedunculate 
heads ’5 — '75 inch across. Peduncles solitary, *1 — ‘3 inch long, silky* 
Pedicels up to ‘1 inch long, silky. Pod ‘3 — '5 by ‘15 inch, composed 
of 2 — 4 joints clothed with adpressed silky pale grey hairs. 

Occurs in the suhliimalayarL tract up to 2 ( 000 feet. Sometimes fairly common 
in Jal forest of moderate density. Flowers : July— September. Fruit : December — 

February. 

9. Desmodium polycarpnm, DC. — A suberect or prostrate decidu- 
ous undershrub, the stems not exceeding '15 inch diameter, sometimes 
herbaceous and annual, often rooting adventitiously, and 1 — 3' 5 feet 
long. Leaves trifoliolate. Petiole *4 — 1 inch long. Stipules *3 — '5 
mch long, persistent. Leaflets suborbicular, broadly, elliptic or obovate, 
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rounded at both ends, often retuse, glabrous above, glaucous and ad- 
pressed silky-hairy beneath. Terminal leaflet P3 — 2*5 by 1 — 1‘5 
inches, the lateral smaller. Stalk of terminal leaflet '2 — ‘4 inch long, 
petiolules of the lateral '05 inch long. Flowers purple, "2 — '3 inch long, 
in axillary and terminal rather dense racemes up to 3 inches long. 
Pedicels slender, ‘l-*2 inch long. Bracts '2 inch long, exceeding the 
buds, cuspidate, caducous. Pod *5 — '9 by ‘1 inch, composed of 4 — 8 
joints clothed with minutely hooked rusty hairs. 

Occurs probably throughout this area between 1,000 and '7,000 feet. Usually 
found on grassy banks in the hills, and is sometimes abundant in rather open sal 
forest. Flowers : August- September. Fruit: November — February. 

The plant described above is var. trichocaulon , Baker. The type is also not un- 
common in damp grassy choars in the east of the Haldwaui Division. This is a more 
robust plant with erect stems up to 4 feet high and -3 inch diameter. The leaves are 
slightly larger and narrower in proportion than in the variety described. The tertiary 
nerves are conspicuous and parallel. Stipules attain. '9 inch long. Xieaves turn purplish 
before falling. 

10- Desmodium concfnnum, DC. — An erect sparingly-branched 
deciduous shrub 3 — 6 feet high with slender attenuated branches and 
stems up to 1 inch diameter. Bark fairly smooth, dark grey or purplish- 
brown with minute pale lenticels. Leaves trifolioiate, the lateral leaflets 
sometimes wanting. Petiole up to 1 inch long. Stipules '3 — ’5 inch 
long* persistent. Leaflets up to 3 by 1*2 inches, elliptic-oblong, round- 
ed at both*ends, entire, clothed on both sides with very fine adpressed 
silky hairs, pale and glaucescent beneath; lateral nerves 7 — 10 pairs, 
prominent beneath. Stalk of terminal leaflet '3 inch long, petiolules 
of the lateral ‘05 inch long. Flowers deep purple or lilac fading blue, 
in slender axillary and terminal drooping racemes 6 — 12 inches long. 
Pedicels usually in pairs, slender, ‘3— ‘5 inch long. Pod *5 — ‘7 inch 
long, less than ‘1 inch wide, set at an angle with the pedicel, composed 
of 3—6 minutely hairy joints. 

Occurs, throughout the hills from 2,500 *o 6,000 feet. Common in b&nj forest, 
&nd loss frequently in chit* Flowers : September* October. Fruit : N o vemb er— M ay . 

14- Desmodiuzn tilteefollmn, G. Don . Vem. Chamlai , Gen. — 
A deciduous shrub 5—15 feet high, with stems up to 3 inches diameter. 
Bark fairly smooth, pale grey with minute lenticels. Blaze ‘25 inch, 
pinkish, fibnous. Leaves trifoliolate. Petiole up to 5 inches long. 
t Leaflets orbicular, ovate or 'obovate, base cuneate or rounded, apex obtuse 
or abruptly short-acuminate, margins sinuate, glabrous or sparsely hairy 
above, glabrous or tomentose beneath. Terminal leaflet up to 4 by 3‘5 
inches, the lateral smaller and oblique. Stalk of terminal leaflet *5 — 1 
inch long, petiolules of the lateral l-‘2 inch long. Flowers pale lilac 
or mauve, *4 — ‘6 inch long, in terminal lax much-branched often leafy 
panicles up to 12 inches long. Pedicels slender t ‘2-‘3 inch long. Pod 
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1'5~2*5 by '25 inch, thin, flat, thinly adpressed -hairy, composed of 6 — 9 
joints. 

Throughout the hills between 4,500 and 8,500 feet. Often very common and 
gregarious over large areas in barij or spruce forests on north aspea.s. Also common 
in blue pine and cypress forests. The immature 3 coves are pinkish. Flowers i 
September. Fruit : November— April. 

12. Desmodium sambueusc, DC, — An erect or suberect deciduous 
shrub usually 6 inches to 2 feet high, but exceptionally the stem attains 
6 feet high and 5 inch diameter. Bark slightly rough, reddish-brown 
with numerous small raised lenticels. Twigs triquetrous, clothed with 
long soft silky pubescence. Leaves trifoliolate. Petiole 1-2 inches Jong, 
Leaflets up to 3 by 2 inches, ovate or obovate, silky-hairy or glabrescent 
above, more or less densely silky-hairy beneath, entire, usually rounded 
at both ends; lateral leaflets slightly oblique. Stalk of terminal leaflet 
'3 — *5 inch long, petioluleg of the lateral ‘X inch long. Flowers 
purplish-pink or pale mauve, ‘3-‘4 inch long, in axillary and terminal 
racemes or panicles. Pedicels 2 inch long. Pod ‘7—1 by ‘1 inch, 
densely clothed with brown adpressed hairs, composed of 6 — 8 joints. 

Throughout the bills between 3,5(10 and 7,500 feet. Comm an in chir and open 
bmj forest, often on hot southern aspects. Flowers : June — August. Fruit : October — 
February. 

13* Desmodium laxMcrum^ DC. — An erect deciduous underjjjtfub 
1-2 feet high with steins up to ‘3 inch diameter. Bark reddish-brown, 
fairly smooth with minute lenticels. Leaves trifoliolate. Petiole 1 — 3 
inches Jong. Leaflets ovate or broadly lanceolate, base narrowed or 
rounded, apex acute, entire, membranous, hairy above when young 
glabrescent when mature, glaucous beneath with fine adpressed hairs 
and prominent nerves. Terminal leaflet 2 — 7 by 1 — 3'5 inches, the 
lateral smaller and slightly oblique. Stalk of terminal leaflet *5— 1*25 
inches Jong, petiolules of lateral leaflets up to '1 inch long. Flowers *2 
: — ‘35 inch long, in slender drooping axillary and. terminal racemes 
6 — 12 inches long. Corolla pale yellow, the wings and keel more or 
less broadly margined with purple fading to indigo blue. Pedicels 
slender, '2-'3 inch long, usually clustered. Pod 1 — L5 by '1 inch, 
composed of 4 — 10 joints clothed with minute hooked hairs. 

Occurs practically throughout the area between 1,000 and 5,000 feet. SojnewLat 
gregarious and often common in shady moist ravines in miscellaneous or $al forest. 
The leaves become tinged with purple before falling. Flowers : July — September. Fruit : 
Octob er-Novemb er / 

15- Desmodiam sequax, Wall. — An erect deciduous (?) shrub 4— S 
feet high with stems up to 1 inch diameter. Branches spreading. Bark 
fairly smooth, reddish-brown with numerous minute pale raised . 
lenticels. Leaves trifoliolate. Petiole I — P25 inches long. Leaflets 
ovate ovate-lanceolate or rhomboid, base rounded, apex acute or 
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acuminate, margin sinuate, dull green and minutely adpressed-hairy 
above, glaucous and clothed with short adpressed hairs beneath. 
Terminal leaflet up to 5 by 2‘5 inches, lateral ones smaller and slightly 
oblique. .Stalk of terminal leaflet ‘5 inch long, petiolules of the lateral 
*1 inch long. Mowers pink, '3-'4 inch long, in axillary and terminal 
panicles. Pedicels '2 inch long. Pod placed at right angles with the 
pedicel, *5 — I'S by ‘1 inch, composed of 5 — 13 joints, densely clothed 
with minute brown hooked hairs. 

Occurs throughout the urea bctwaon 1,000 and 0,000 feet. Often locally abundant, 
but generally scarce. Usually found growing on recent landslips or on fresh boulder 
formations bordering largo streams. Flowers : August- September. Fruit : January- 
February* 

16. Desmodium laburaifolinm, DC.— A. shrub 3— 6 feet high with 
stems up to 1 inch diameter. Branches spreading. Bark pale brown, 
fairly smooth with scattered small circular lenticels, Blaze '05 inch or 
less, fibrous, greenish. Leaves 3-foliolate. Petiole '7—1' 5 inches long. 
Leaflets 'oblong-lanceolate, acute, shining dark green and glabrescent 
with •prominent slightly raised primary nerves above, pubescent on the 
nerves beneath. Terminal leaflet 4— 6'5 by 1 '25 — 2 inches, lateral 
leaflets about two-thirds of the terminal. Stalk of terminal leaflet '3 
— ‘8 inch long. Plowers whitish, ■ '3-'4 inch long, in racemes 3 — 6 
inches long. Pedicels '2-‘3 inch long. Pod 2'25 — 3'5 by '15 inch, 
somewhat falcate, densely covered with yellowish hooked hairs, com- 
posed of 5 — 8 segments easily detached whilst the fruit is still unripe. 

Gccu rs in. the antahimalay au tract a nd on ter h ill ranges up to 3 ? Q00 feet . It 
prefers moist shady localities aid swampy ground bordering streams. Flowers : July— 
September. 

13. ABEUS, Linn. 

Climbing shrubs. Leaves pinnate with many pairs of leaflets, the 
raohis ending in a bristle ; stipules deciduous ; stipels minute. Blowers 
fascicled on axillary racemes or short axillary branches. Calyx-tube ; 
small, camp&nulate, the teeth short. Corolla much exeerted; standard 
clawed, slightly adherent to the staminal tube; keel curved. Stamens 
9 f in a sheath, the vexillary one absent. Ovary subsessfle, many- 
ovuled ; style incurved, not bearded. Pod oblong or linear, thinly ■ 
septate between the seeds, dehiscent. . ■ ' i 

Fod flat, seeda compressed. Leaflets flblong ... ... 1. pulchellus. i 

Pod turgid, seeds round. Leaflets linear or linear- oblong £. preoator msr. 

1. Abrns pulchelius, Wall . — A deciduous dextrorse climber with 
slender flexible branches, the stem attaining 20 feet high and ‘4 inch 
diameter. ; Bark reddish-brown with minute pale circular lenticels, \ 
Leaves p&ripinnate ; rachis 3*5—6 inches long. Leaflets membranous, ; 
7—12 pairs, opposite, '6 — 1*6 by *25 — *5 J inch, oblong, rounded at both ■ 
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ends, glabrous or gl&brescent above when mature, with pale adpressed 
hairs beneath. Flowers pink, '4-'5 inch long, in pedunculate one-sided 
terminal racemes 1-2 inches long, the peduncle attaining 6 inches in 
fruit. Pod 2-2'S by '4 inch, fiat, adpressed-hairy* Seeds 8 — 12, com- 
pressed, greenish-brown, ‘2 inch long. 

Probably occurs throughout the area between 1,500 and 4,000 feet. Apparently 
never very common, Pound in dense sal forest as well as open, miscellaneous forest, 
Flowers : August -September. Fruit : December — February. 

2, Abrus precatorius, Linn * Verm Batii t Gen, — A deciduous 
dextrorse climber, with slender flexible and tough branches, the stem 
attaining 15 feet high and '5 inch diameter. Leaves 2 — 4 inches long, 
paripinnate ; rachis produced beyond the last pair of leaflets as a soft 
bristle* Leaflets 10 — 20 pairs, opposite, increasing slightly in size from 
the base, ’3 — '9 by '15 — '25 inch, linear or linear-oblong, thinly mem- 
branous, entire, rounded at both ends, glabrous above when mature, 
thinly adpressed-silky beneath. Flowers '4-'o inch long, pink, clustered 
Pn tubercles arranged along the rachis of a one-sided, usually leaf-bear- 
ing, axillary, pedunculate raceme 2 — 4 inches long. Pod 1 — >7 by 
'4-'5 inch, turgid, thinly pubescent, with a sharp defiexed beak. Seeds 
3 — 6, ovoid, '3 inch long, scarlet with a black spot at the hilum, 
polished* 

Occurs throughout the area up to 3,000 feet. Sometimes not uncommon dry 
miscellaneous forest, especially open, scrub and secondary growth. The seeds are very 
poisonous, Flowers ; August- September, Fruit : October — March. 

14* SHUTEBIA, W . and A * 

Slender climbers* Leaves pinnately 3-foIiolate; stipules scarious; 
stipels subulate, Flowers in axillary racemes ; bracts persistent* 
Calyx-tube gibbous, teeth distinct, the 2 upper connate, the lateral ones 
shorter than the others. Corolla exserted; standard clawed, not 
spurred, exceeding the spurred wings and united obtuse keel. Stamens 
diadelphous, 9 and 1* Ovary subsesaile, many-ovuled ; style incurved, 
ntot bearded, filifform. Pod linear, flat, usually recurved, dehiscent, not 
jointed, slightly septate, 

Shuteria densiflora, W . and A . — A slender dextrorse evergreen 
climber with stems up to 15 feet high and '3 inch diameter, at least 
sometimes perennial, but scarcely woody. Bark pale brown. Twigs 
pubescent* Leaves trifoliolate* Petiole 1‘2 — 3'5 inches long. Leaflets 
subequal, 1'3 — 3'5 by '7 — 2 inches, ovate or ovate-rhomboid, apex 
apiculate rounded or refuse, base rounded or euneate, glabrous or yrith 
a few: long adpressed hairs on the midrib beneath when young* 
Petiolules '1 inch long, hairy. Flowers pale yellow tipped with purple, 
*3-' 4 inch long, in dense axillary fascicled racemes 1 — 3 inches long 
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with brown striate bracts clothing the rachis. Often with one or more 
reduced leaves present near the base of the raceme. Pod 1 — 1'5 by '2 
inch, flat, glabrous. Seeds 5 — 8. 

Probably occurs throughout the area between 1,000 and 4,000 feet, bdt does not 
appear to be common, flowers : December — February. Fruit : MarchApriL 

This species is liable to be mistaken for Skuteria vestita, W. and A. var. 
mvolucrata which it closely resembles, The latter plant has, I believe, only annua! 
stems and has therefore not been separately described. It may be recognised by the 
pubescent undersurface of the leaflets, the longer inflorescence and slightly larger flowers 
and by the presence of 1 — 8 whorls of sessile usually orbicular reduced leaflets on the 
floral axis below 4he flowering portion. The pod also is persistently hirsute. 

36. MUCUNA, Adams. 

Twining shrubs or herbs. Leaves pirmately 3-foliolate; stipules 
deciduous; stipels minute. Flowers large, purple or greenish, mostly 
fascicled on the tumid nodes of racemes which are axillary or lateral on 
the old branches or stems. Calyx-tube widely eampanulate, the lowest 
tooth long, the lateral short, the upper 2 connate. Corolla much 
exserted; standard about half the length of the wings and keel, auri- 
cled $t the base; keel incurved. Stamens diadelphous; anthers 
dimorphous, the longer basiftxed, the shorter ovate or bearded. Ovary 
sessile, villous, 2-many-ovuIed. Pod usually covered with fine irritating 
pungent bristles. 

ltfucuna* imbrlcata, DC. — A dextrorse deciduous climber, 

the stem attaining 30 feet high and 4 inches diameter. Bark rough, 
dark reddish-brown. Branches very tough, smooth, reddish-brown with 
minute raised lenticels. Blaze '‘3 — '6 inch, fibrous, pale yellow' or 
pinkish streaked and stippled with pinkish or purplish-brown, the juice 
turning purple on the blade of a knife. Petiole 2 — 10 inches long, 
swollen at the base. Leaflets elliptic, caudate-acuminate, membranous, 
sparsely adpressed-hairy above and below. Terminal leaflet 5 — 7 by 
3 — 5 inches, lateral smaller and oblique. Stalk of terminal leaflet '5 — 
2‘5 inches long, petiolules of the lateral ’2-' 3 inch long. Flowers dark 
purple, 2 ‘25 — 2'5 inches long, in dense pendent racemes on a peduncle 
5 — 15 inches long, sometimes arising from the old wood. Pedicels '5 
inch long, clustered in threes, each cluster supported in bud by large 
concave green deciduous bracts. Pod 4-5 by 1'25 — 1*75 inches, the 
faces covered "with close oblique plaits, and with two wings ’25 — '5 
inch wide running along each suture, densely clothed with yellowish- 
brown irritating bristles. Seeds 2—4, '9 — 11 inches long, polished-, 
pinkish-grey blotched with black and with a broad black hilum. 

Probably occurs in all parts of the area between 2,000 and 3,500 feet* Often 
common, especially in well- wooded ravines* Flowers: August - September. - Fruit : 

February* 

Several authorities have elated that M. atropurpurea* DC* is also to be found 
within out area. I have however seen no specimen of this plant at either the Kew 



172 


XXXIII. — LEGUMlNOSiEJ. 


or Debra Dan herbaria and it seems probable that the statement was incorrect. The 
trro plants aro similar in general appearance, but in M* atropurpuTga, which is a 
South Indian species, the leaves are glabrous and the pods, though covered with close 
ob lique plai ts and densely covered with bristles , lack the wings which are such a 
characteristic feature of M. imbricate 

16, AFIGS, Mceneh . 

Climbers. Leaves pinnately 3 — 7-foIiolate. Flowers in lax 

racemes with tumid nodes. Calyx-teeth shorter than the tube, two 
upper connate, lowest linear, the two others short, deltoid. Corolla 
much exserted, the much incurved keel exceeding the standard, the 
wings still shorter. Stamens diadelphons. Ovary subsessile ; 

ovules many; style very long, filiform, beardless, much incurved. Pod 
linear, compressed. 

Apios carnea, Benth . — A dextrorse deciduous climber with flexible 
scarcely woody stem attaining 15 feet high and '25 inch diameter. 
Leaves 3 — 5-nsually 5-foliolate. Petiole 2 — i inches long. Leaflets 
subequal, opposite, 2*5 — 5 by 1*2 — 2 inches, elliptic-oblong, acuminate, 
entire, base rounded or obtuse, hairy on both surfaces, main lateral 
nerves 5 — 7 pairs. Petiolule hairy, T-*2 inch long. Flowers '8 — 1 
inch long, reddish, in axillary one-sided racemes 6 — 18 inches long. 
Pedicels fascicled or solitary. Calyx *4- '5 inch long, minutely pubes- 
cent outside. Pod minutely pubescent, fiat, straight, 3 — 5 by ^5 — *3 
inch with 6 — 12 seeds. Seeds brown with dark purple streaks. 

This plant has been collected near Ssnkot, Pindar par in North Gsrhwal at 7,000 
feet. It :waa found growing m open oak forest. Flowers : September. 

17. EBYTHEINA, fynn. 

Trees or rarely undershrubs, the branches usually prickly. Leaves 
pinnately 3-foliolate; stipules small; stipels gland-like. Flowers showy, 
scarlet or sometimes white, in pairs or fascicles arranged in racemes. 
Calyx spathaceous or campanulate with very short teeth. Corolla much 
exserted, the standard much exceeding the wings and keel. Stamens 
10, the vexillary filament nearly free or connate with the others half 
way up, the rest free above, alternately longer and shorter. Ovary 
stipitate, many-ovuled. Pod turgid, dehiscent, not jointed. 

I. — A shrub up to If! feet high. Flowers September- 

Ocfrober ... ... ... ... l. arborescens. 

11. — Trees. Flowers March- April. 

1. Mature leaflets downy beneath. Seeds dull 

brown ... ... ... ... 2. sub&TOsa, 

2. Mature leaflets glabrous or nearly so. Seeds 

bright red ... ► ... S. glabrescens. 

1* Erythrina arborescens, Pos&. — A deciduous shrub, the stem 
attaining 15 feet high and 4 inches diameter, but often dying back fo 
the ground each year, Twigs smooth, greenish, containing a large pith* 
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Branches and petioles beneath usually armed with stout prickles up to 
‘25 inch long, straight or nearly so with swollen base. Bark pale 
yellowish-brown, rough and rather deeply cracked. Blaze "3- - 4 inch, 
pale yellow. Petiole up to 12 inches long, hollow, swollen at the base. 
Terminal leaflet 6 — 9 by 7 — 12 inches, ovate, broader than Jong, apex 
short acute, base truncate or rounded, margin entire or sinuate, glabrous, 
main lateral nerves 6 — 10 pairs, base 3-uerved , the petiolule up to 5 
inches loug with 2 large glands at the base. Lateral leaflets rather 
smaller, longer than broad, the petiolules with one large gland at the 
base. Inflorescence an erect axillary raceme 6 — 18 inches long, the 
purplish-brown rachis bearing flowers usually in threes along the upper- 
most third portion. Flowers scarlet 1'3 — 1'6 inches long. Pod 5— 9 
by '5 inch, flatish, gradually narrowed at both ends, clothed with short 
brown pubescence when young. Seeds 1 — 3 (F. B. 1 gives 4 — 6), black. 

Occurs tfiTou^hout the hilts between 4,000 find 7,000 feet* but is local nnd ftOneraHy 
scarce. Flowers ; September- October. 

2. « Erythrina suberosa, Roxb. Vem. Mandsra, G-en. Rungra, 
BA - . — A medium-sized deciduous tree attaining 6 feet girth and 60 feet 
high. The bark occurs in two forms, either form may be found on any 
tree to the exclusion of the Mother or both may be found on the same 
tree. one type the bark is rough dark brown and corky with more 
or less deep vertical fissures. In the other type the dead corky tissue 
is renlaced by a semi-transparent smooth yellowish gum about ‘1 inch 
thick. Blaze '6 — 1‘25 inches, pale yellow but not fibrous towards the 
outside, pale orange-brown and fibrous towards the interior. Branches 
armed with prickles '1 — ‘25 inch long, which are sometimes also 
present on the leaves. Petiole 4 — 8 inches long. Leaflets 4 — 6 inches 
long and broad, the terminal rhomboid-ovate, the lateral oblique, more 
or less glabrous above, densely downy beneath. Petiolules of the lateral 
leaflets - 2— '5 inch. long. Flowers scarlet, 1‘5 — 2 inches long, in 
peduncled racemes 1—4 together near the ends of the branches. 
Pedicels ‘5 inch long in fascicles of 1 — 3. Pod 5-6 inches long, taper- 
ing at both ends, terete. Seeds 2 — 5, dull brown. 

Occurs throughout the area between 1,000 mi 4.S00 feet. Common in dry 
miscellaneous forests. Flowers : March- April. Fruit : luce. 

3. Eryfchrina glabrescens, Parker. Syn. Erythrina suberosa, 
Eoxb. Var. glabreseens, Prain.— This species has been described by 
Mr. B. N. Parker as follows : — “ A small scraggy tree reaching in 
cultivation 50 — 60 feet by 5-6 feet girth; bark nearly smooth, reddish. 
Leaflets glabrous or very nearly so on both sides when mature. 
Standard L6 — 2 by ‘8 — 1 inch. Pod as in E. suberosa but somewhat 
flattened. Seeds bright red, polished. Otherwise as for E. suberosa.” 
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The occurrence of these two species -of Erytkrina within our area requires 
further study, A specimen collected by Mr. H. St. G-. Burke in the 
Lansdowne Division at 1,200 feet seems to be E. glabrescens , 

18. SPATHOLOBUS, Hwifc. 

Climbing shrubs. Leaves pinnately 3-foliolate ; stipules and stipels 
small. Flowers small, in large terminal panicles extending to the 
axils of the upper leaves. Calyx campanulate, the two upper teeth 
connate. Corolla exserted, the petals subequal, clawed; wings free; 
keel straight, obtuse, auricled above the claw. Stamens diadelphons. 
Ovary sessile or stalked, 2-ovuled, style incurved. Pod oblong, the 
base flat and indehiscent, the tip splitting round the single apical 
seed. 

Spatholobus RoxburgMi, Benth , Syn. Butea parviflora, Roxb. 
Vera. Mould > Gen.— A large sinistrorse climber, twining round 
supports with a close tight grip, the stem attaining 8 inches diameter 
and 80 feet high. Bark smooth (roughish on old stems) reddish-brown 
with prominent circular lenticels and often with numerous close regular 
horizontal wrinkles. Blaze '2 — *5 inch, a narrow orange-coloured 
outer layer not fibrous, remainder pink, usually with a few dark purplish 
streaks, very fibrous. Petiole 3 — 8 inches long, swollen at th^base. 
Leaflets obovate or elliptic, obtuse emarginate or abruptly acuminate, 
smooth dark green and glabrous above, smooth and ultimately glabrous 
or glabrescent beneath. Stalk of terminal leaflet ‘8 — 1"7 inches long, 
petiolules of the lateral *25 — *4 inch. Terminal leaflet 6*5 — 11 by 5 — 7 
inches; main lateral nerves prominent beneath, 7 — 10 pairs. Lateral 
leaflets about two-thirds .of the terminal. Flowers '3- *4 inch long, 
whitish", in large terminal panicles up to 3 feet long. Pedicels short, 
in fascicles of 3. Pod 3-4 by 1 inch . clothed with soft brown tomentum. 

Occurs throughout the area up to 2,500 feet. Sometimes riot uncommon in sal 
and miscellaneous forest. Flowers : September- October. Fruit : February— April. 

19, BUTEA, Rczb. 

Trees -or climbing shrubs. Leaves pinnately 3-foliolate; stipules 
and stipels small. Flowers showy, densely fascicled in racemes or 
panicles. Calyx broadly campanulate , the 2 upper teeth connate. 
Corolla much exserted; standard equal to or shorter than the keel; 
wings adnate to the much incurved acute keel. Stamens diadelphous. 
Ovary sessile or shortly stalked, 2-ovnled; style incurved. Pod oblong, 
the base flat and indehiscent, the tip splitting round the single apical 
seed. 

I.— A medium-sized tree flowering when leafless ... 1. frondosa. 

n.^Shrnbs flowering whilst in full leaf, 

1, Momentum on leaves and other parts composed 1 

of rather long spreading hairs ... ... 2. felliia, 

2, Tomentum composed of short closely adpressed 

hairs 4.. w, ... 3. minor. 
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i* Butea frondosa, Roxb. Yem. Dhdk , Gen. — X medium- 
sized deciduous tree attaining 7 feet girth and 40 feet high, usually 
with a short and crooked trunk. Bark somewhat rough, not deeply 
fissured, varying from pale brown to bluish-grey or blackish. Blaze 
'5 inch, very fibrous, whitish or pink finely streaked and veined with* 
red except a narrow innermost layer, exuding a clear sticky red juice. 
Petiole 4 — 0 inches long, swollen at the base. Terminal leaflet 5 — 8 by 
4'5 — 7 inches, broadly obovate from a cnneate base, or rhomboid, obtuse 
or retnse ; the lateral leaflets oblique and slightly smaller; all coriaceous, 
glahrescent above, finely silkv and conspicuously reticulate beneath. 
Petiohiles ’2**3 inch long. Flowers 1'5 — 2 indies long, bright red 
tinged vrith orange, appearing when the tree is nearly leafless, 
in rigid axillary and terminal racemes 4—7 inches long. Pedicels ‘5 — 1 
inch long, fascicled. Pod 4—8 by 1-2 niches, thin, flat, grey-silky, 
narrowed abruptly at the base. 

Occurs in almost all pfirts of our ama up to 4,000 feet. It i* a frne (rations species 
m the plains, but is anally sporadic -within our area, and is often common in open 
miscellaneous forest, Flowers : Marah-April. Fruit r June-July. 

2. Butea pellita, Hook. /. Vern. Patica . — A shrub with stout 
woody perennial rootstock from which several erect shoots un to 6 feet 
high^fnd ‘7^ inch diameter are annually produced. Stems ribbed, with 
a large pith. Leaves stems inflorescence and pods denselv clothed with 
spreading white or pa J e brown tnmentum. Leaves IS — 30 inches long. 
Petiole 5 — 12 inches, furrowed above. Leaflets subeuual, .9 — 20 by 6 — 
14 inches, broadly ovate, th<* lateral pair somewhat nhlioue, entire, base 
truncate or obtuse, rather thick, lateral nerves 7 — 10 pairs. Petiolufes 
'*2 — -g inch long. Stipules '5 — 1 inch long, ovate, acute or obtuse, base 
broad, subcordate, caducous. Stipels *4— ‘7 inch long, narrowly 
lanceolate, acuminate. Flowers ‘9 — 1 inch long, in fascicles of uauallv 
3 or 5. arranged in erect terminal, and amllarv simple racemes 6 — 15 
inches long. Fascicles normally subtended bv 1 bract and 3 bracteoles. 
Bracts *4-'R inch long, triangular, caducous. Bracteoles linear, 
caducous. Calyx *4-‘5 inch long, campannlate, thick', denselv brown - 
tomentose : lobes 4, acute or obtuse. Corolla bright red, wings and 
keel changing to orange towards the base inside. Petals clothed out- 
side with silky white hairs, glabrous within except the lower portion of 
the standard. Pedicels stout ‘3-*4 inch long. Pod 1'5 — 3 by '9~1'8 
inches, oblong, coriaceous. Seed ‘5 — *8 inch diameter, compressed, 
glabrous, reddish-brown. 

This species occurs more or less gregariously at 5,000 feet elevation, around 
Patwadunga m the Kami Tal District and has also been collected from Kali Kumson 
in East Almora. lit ia found on dry ridges and in open chir forest. Flowers : May- 
June, ; 
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3- Butea minor, Ham * — This plant is so similar to the last species 
that a separate description is unnecessary* It appears to differ only as 
follows* Leaves stems inflorescence and pods clothed more or less 
densely with short closely adpressed tomentum. Bacemes simple or 
compound* Calyx '3 — ’35 inch long* 

It has been collected in the Kali valley, Bast Aluiora near Khela and below 
Dopata at about 4,000 feet elevation. Mr. E* N. Parker describes its habit as similar 
t,o that given for B * petti ta though according to Dr* Praia in bis account of these two 
species on page 385 of Kew Bull, for 1908 It is often a tall climber* I have some doubt 
in my own mind as to whe-hor B. pelliia. Hook, f* and B. minor, Ham. are specifically 
distinct* 

20* PUERABIA, DC. 

Climbing shrubs or herbs, sometimes with tuberous roots* Leaves 
pinnately 3-folioJate* Flowers purplish or blue, fascicled on the nodose 
rachis of long often compound axillary racemes* Calyx campanulatej 
teeth 5, the 2 upper connate. Corolla exserted; standard auricled above 
the claw; wings equalling the obtuse keel* Stamens monadelphous or 
distinctly diadelphous* Ovary subsessile, many-ovuled ; style fiSform, 
incurved* Pod linear, more or less flattened, continuous or septate 
within, sometimes jointed, dehiscent* 

Pueraria tuberosa, HG. Vern. Simla, G. Bisdlu, A* Biralu, B 
and H* — A fairly large deciduous climber with large tuben^as mots and 
extensive dextrorse stems attaining 5 inches diameter and 30 feet high* 
Bark pale brown, very rough, exfoliating in irregular loose strips* 
Blaze '3 — '5 inch, pinkish or yellowish, soft, fibrous, exuding a sticky 
pink juice* Petiole 4 — 12 inches long* Terminal leaflet 6 — 12 inches 
long and nearly as broad : broadly ovate from a cuneate base ; lateral 
leaflets very oblique; all acuminate, silky when young, glabrescent 
above, adpressed grey-silky beneath when mature, margin sinuate, 3- 
nerved at the base or the lateral 4-nerved* Petiolules ‘2 — ‘5 inch 
long* Flowers + 4 — ‘7 inch long, in lax, simple or paniculate, axillary 
or terminal racemes 6—12 inches long. Pedicels' T-‘2 inch long; 
fascicled. Calyx ’25 — '3 inch long, very silky. Standard and keel 
white or tinged with violet, the standard with a pale yellow central 
spot, wings violet-blue becoming white towards the base* Pod 2-3 
inches long, flat, constricted between the seeds, densely clothed with 
silky-bristly brown hairs* 

Occurs in all parts of the area between 1,000 and 4*000 feet* Very common in 
dry miscellaneous and scrub forests, often completely covering bushes and small trees* 1 
Blowers : Jlarch -April, whilst leafless. Bruit : November-Dacemher* 

21* ATYLOSIA, W. and A. 

Herbs or shrubs, erect or twining- Leaves pinnately or rarely digi- 
tately 3-foliolate ; leaflets with resinous glands beneath, often exstipellate* 
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Flowers usually yellow y axillary, in pairs or racemes. Calyx-tube cam- 
panulate, the lobes distinct. Corolla more or less exserted; standard 
anricled at base; keel slightly curved, obtuse. Stamens diadelphous. 
Ovary sessile ; ovules 3 or more ; style incurved, not bearded. Pod lineir 
or oblong, septate, the valves more or less transversely or obliquely 
depressed between the seeds, Reeds with a conspicuous strophiole. 

Flowers from February to March, Seeds S — G ... 1, crassa. 

Flowers from September to October. Seeds 7 — 10 2. mollis. 

It Atylosia crassa t Pmhu — A dextrorse climber, the stem attain- 
ing 1*5 inches diameter and 40 feet high, branches wide-spreading. 
Petiole 1 — 3*5 inches long. Leaflet* subequal, the lateral very oblique, 
the terminal usually rhomboid 1-^-4 by 1*4— 3*7 inches, minutely pube- 
scent above, densely yellow-or kWwn-pubescent beneath, ba e 3-nexved 
with 2-3 pairs above the basal. Stalk of terminal leaflet *l-*2 inch long, 
petiohiles of the lateral '05-T inch long. Flowers yellow', '7-*S inch 
long, in axillary often panic-led racemes 1 — 4 inches long, the buds 
hiddeit by conspicuous deciduous concave bracts *3 — '5 inch long. 
Pedicels ‘3 inch long, in pairs. Pod 1-1*8 by '4 — ‘0 inch with etrong 
oblique furrows, yellow-glandular and densely brown -tomentoee. Seeds 
3—6. 

Occurs tu> to 2,000 feet, cbieSy in open miscellaneous forest but a'so whh a&J. 
Appears to be focal and seldom common. It does not seem to enter the hills. Flowers : 
February -March , 

2, Atytosia mollis, Benth . — A twining deciduous climber with 
densely branching steins 5—10 feet high. Petiole '8 — 2 inches long. 
Leaflets subequal, the lateral very oblique, the terminal usually rhom- 
boid, i 1*5— 2*5 by '8 — 1*4 inches, minutely pubescent above, densely 
pubescent beneath, base 3-nerved with 2-3 pairs above the basal. Stalk 
of terminal leaflet T-'2 inch long, pefeiolules of the lateral *05 — '1 inch 
long. Flowers yellow, *9 — 1 inch long/ in axillary racemes *5 — 1'5 
inches long. Pedicels "4 — *6 inch long, singly or in pairs. Pod F2-P75 
by '3-*4 inch with strong slightly oblique furrows, yellow-glandular aud 
densely brown- tomentose. Reeds 7 — 10. 

Occurs between S*0D0 and 5,000 feet in valleys of the central bill ranges where 
it is fairly common in miscellaneous scrub forest. It dees not appear to be found in 
the foot hills with A. crassa, Flowers : September ^October, Fruit : NoTnemher-Pecemhef. 

22. KHYNCHOSIA, Lour . 

Twining or erect herbs or shrubs. Leaves gimi&tely or sometimes 
subdigitately 3-foliolate; leaflets gland-dotted beneath, with or without 
stipellae. Flowers in axillary racemes, solitary or in pairs on the 
rachis, rarely solitary. Calyx-tube short, lobes subequal, the 2 upper 
more or less connate, not or only slightly accrescent. Corolla included 
■■■ 12 
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or exserted ; ^frmdard with indexed auricles at the base. Stamens 
diadelphous. Ovury subsessile, usually 2-iarely 1-ovuled ; style much 
incurved. Pod round or oblong more or legs ■compressed, continuous or 
septate within, dehiscent- Heeds 2, rarely 1; strophiole usually present. 

An erect shrub ... ... ... 1. PsBudo-cajm. 

A small climber ... ... ... ... 2, seric&a. 

1, Hhynchosia Psendo-cajan, Camb . — An erect evergreen shrub 
4— 8 feet high, the stems attaining ’73 inch diameter. Bark smooth, 
greenish. Twigs striate, grey-tomentose. Leaves pinnately trifoliolate. 
Petiole ‘5 — 1*5 inches long. Terminal leaflet 1 — 3 by - 6 — 1 '8' inches, 
rhomboid, ovate or suborbicular ; lateral leaflets smaller, oblique; all 
entire or with sinuate margin, minutely pubescent above, grey-tomentose 
with prominent nerves beneath, basal nerves 3 with an additional much 
smaller pair- Petiolules up to '1 inch long. Flowers *5 inch lqng, 
yellow, in dense axillary racemes 1 — 3 inches long. Pedicels *l-*2 inch 
long. Pod X by '3~'4 inch, straight, hard,, grey-lomentose. Seeds 1-2. 

Occurs throughout the hills between 2,500 and 6^000 feet. Generally scarcg, usually 
jn chir forest, sometimes on steep almost hare slopes. Flowers : April— June. 

2. Hhynchosia sericea, Spanoghe . — A small deciduous dextrorse 

climber with slender spreading branches clothed with sticky glandular 
hairs. Leaves pinnately trifoliolate. Petiole 1*5-4 inches long. ^Termi- 
nal leaflet 1*5 — 3 by 1-2 "25 inches, rhomboid or euborbienlffr ; the lateral 
very oblique; all abruptly short-acuminate, glandular-pubescent on both 
surfaces, margin sinuate, 3-nerved/ Petioles '1 inch long. Flowers '7 
inch long, dark red, in lax axillary pedunculate racemes 8 — T2 inches 
long. Pedicels minute. Calyx with sticky glandular hairs. Pod 
1-1*2 by *2-*3 inch, turgid, pubescent. Seeds 2. , * 

Occurs in the central and inner hill ranges between 2,000 and 5,600 feet. Locally 
common in open scrub forest and on grassy slopes* The slender steins appear in some 
cases r to be annual. Flowers: July- September. Fruit: October-November. 

23, FLEMINGIA, Roxb . ■ 

Shrubs or undershrubs, rarely herbs, erect or trailing. Leaves 1- 
foliolate or digitately 3-foIiolate ; leaflets gland-dotted beneath, exstipeU 
late. Flowers in simple or compound racemes panicles or sometime^ 
heads. Calyx-tube short, teeth subequal or the lowest the longest. 
Corolla little or not exserted; standard auricled at base; wings adnate to 
the keel. Stamens diadelphous. Ovary subsessile, 2-ovuled. Pod 
small, oval, very inflated, without septa, dehiscent, usually 2-seeded. 
Seeds rounded, estrophiolate. 

1. — Leaves simple, 

A. Flowers in small dusters hidden by large reni- 

; form persistent bracta. 

I- Leaves sub-orbicular, elliptic or ovate ... fnitiouloaQ, 
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2. Leaves ovate-lanceolate. 

(a) An erect shrub 4 — 10 feet high ... 2. strobiHfera , 

(d) An erect undershrub 1-2 feet high .*. 3. bractsala, 

B. Flower- clusters subtended b y small lanceolate 

caducous bracts ... 4- panieulaia* 

IT, — Leaves trifoliolate. 

A. Petiole usually exceeding 4 inches* 

I, Secondary nerves 12 — 22 pairs, the basal not 

conspicuously larger ... 5* stride. 

2r Secondary nerves d— 8 pairs* the basal cons- 
picuously larger ... ... 6* nana, 

B, Petiole not exceeding 4 inches, 

1* Stems erect* perennial* 4 — 10 feet high .*. 7* scmialatn. 

% Stems erect or subject, mainly annual, not 

exceeding 8 feet high ... ... 8* prostrata, 

I have not included F pracumbens, Foxb., though reported to occur in the Kala* 

garh Division* for want of confirmation* This species has trailing rather weak stems 

up to 24 inches long. Leave* trifoliolate* the leaflets subequal* the terminal one obovate 
and -g — 1*5 inches long. The flowers are in short axillary racemes* and the calyx and 

pods are beset with garnet- coloured glands as in F, nana. 

1. Flemingia fruticulosa, Wall . — A deciduous procumbent under- 
shrub, the trailing stems wholly or partly dying back each year* up to 12 
inches long and '15 inch diameter. Leaves simple, 1 — 4 inches long, 
suborb icular, elliptic or ovate, base cordate, entire, glabrescent pbove, 
paler and hairy on the nerves beneath; lateral nerves 3 — 5 v&irs. Petiole 
'l-*2 inch long. Flowers pink, ’4 inch long* in small cluster's hidden by 
large folded reform membranous bracts, arranged distichously. Bracts 
strongly nerved, broader than long, up to 1 by 1'25 inches. Pod + 3 inch 
long, turgid, pubescent* Seeds 2. 

Occurs throughout the hills between 3*000 and 8,500 feet* Very common on open 
grassy elopes in dm and hanj forest. The new leaves are often a coppery- brown colour. 
Flowers: August — April. Fruit: December — May* 

2* Flemingia strobilifera, R * Br.— An erect evergreen shrub 4 — 10 
feet high with stems up to 1'25 inches diameter* Bark reddish-brown, 
slightly rough owing to numerous small lenticels* Twigs striate, thinly 
hairy. Blaze fibrous* Leaves simple, ovate-lanceolate, aeute, base 
rounded, 5 — 7' 5 by 1*7-5 — 3 inches, glabrous on the upper surface except 
the midrib which is clothed with; adpressed rusty hairs, pubescent and 
more or less covered with red glands beneath; main lateral nerves 7 — 11 
pairs, prominent beneath* ’ Petiole '3 — 1*5 inches long. Stipules '5—7 
inch long, linear, acuminate. Flowers greenish- white , hidden within 
membranous persistent bracts, in termjinal racemes 2—5 inches long* 
Bracts as in F* bracteata but glabrescent and attaining 1*5 inches long. 
Pod '3-*4 inch long, turgid, finely downy. Seeds 2. 

Occurs in thfe subhimalayan tract up to 2,000 feet but appears to be scarce* It 
grows in moi&t localities bordering forest streams. Flowers ApiiLMay. - 

8. Flemicgla bracteata, Wight . — An erect imdershrab 1-2 feet 
Iwgh, the stems not exceeding '2 inch diameter, TwigB triquetrous, 
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clothed with ad pressed ferruginous hairs. Leaves simple, ovate- 
lanceolate, acute, base rounded or cordate, 3' 5 — 6'5 by 1*5 — 2*5 inches, 
entire, thin, upper surface rather glossy and glabrous hr with scattered 
hairs on the main nerves, lower surface more or less pubescent on the 
nerves ; basal nerves usually 3 sometimes 5 ; main lateral nerves 
including the basal 6 — 8 pairs, prominent beneath. Petiole "2 — '9 inch 
long. Stipules '4 — *7 inch long, scarious, narrowly lanceolate, 
persistent. Flowers pale yellowish tinged with pink, *25 — '3 inch long, 
clustered usually 2 together and hidden within membranous persis- 
tent bracts, in axillary or terminal simple or panicled racemes 2 — 4 
inches long. Bracts cordate, reniform, '4 — 1 inch long, arranged 
plicately arid dietichously on the rachis, clothed on the Outside with long 
spreading hairs. Pod ‘25 — "4 inch long, turgid, pubescent. Seeds 2. 

Occurs in the Bhabar tract and outer M11 ranges between 1,000 and 2,500 feet. 
Common in sal forest. Flowers : October — January. Fruit : November — February. 

4. Flemlngla paniculata, Wall. — An erect evergreen shrub, 

1*5 — 2*5 feet high, with stems up to *4 inch diameter. Bark fairly 
smooth, reddish-brown with scattered lenticels. Twigs terete, clothed 
with long spreading hairs. Leaves simple, 4 — 8 by 2*5-4* o inches, ovate, 
base rounded or cordate, upper surface glabrescent except along the 
main nerves, lower surface more or less hairy on the nerves and^glabres- 
cent or with scattered hairs between; base 5-nerved with 6 — 8 pairs 
above the basal, prominent beneath. Petiole *5 — -2 inches long, clothed 
with pale spreading hairis. Stipules *3 — ‘7 inch long, scarious, narrowly 
lanceolate, persistent. Flowers *25 inch long, pinkish-yellow, in lax 
axillary and terminal panicled racemes. Pod *5 inch long, oblong, 
finely downy. Seeds 2. 

Occurs io the Bhabar tract between 1000 and 2,500 feet. Fairly c mmon in 
shady sal forest^ especially in ravines* Flowers: February — April. 

8. Flemingia stricta, Roxb. — An erect, sparingly branched sbrtib 
4 — 10 feet high, the stem attaining *5 inch diameter. Bark smooth, 
reddish-brown with small scattered circular lenticels. Twigs triquet- 
rous, clothed with scattered adpressed hairs. Leaves digitately trifolio- 
iate. Petiole 3 — 8 inches long, narrowly winged (Duthie says not 
winged). Terminal leaflet 6 — 16 by 2 — 6 inches, oblong, acuminate, 
glabrous- above, hairy on the veins beneath; main lateral nerves conspicm 
bus, 12 — 22 pairs. Stipules 1*5 — 4 inches long, lanceolate, caducous. 
Undersurface of leaves, petiole, stipules and young shbots with scattered 
black glands. Flowers purplish, veined, *25 — *35 inch long, in denee 
often fascicled axillary racemes 2—4 inches long, conspicuous in bud by 
the densely imbricating brown linear-lanceolate bracts which conceal the 
buds. Pod *4- *5 inch long, glabrescent or hairy. 

Occurs in the 'Bhabar tract up to 2,000 feet. . Bather scarce. Found in moist 
localities and along the hanks of forest streams, Flowers : March- April. 
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6. Flemittgia nana, Roab . — An undei shrub with erect or some- 
times procumbent annual stems from a woody base- Steins 3 — 18 inches 
long and not exceeding ‘4 inch diameter. Young shoots triquetrous. 
Leaves trifoliolate. Petiole 4 — 9 inches long, sharply 3-angled and 
narrowly winged. Stalk of terminal leaflet '2-' 3 inch long. Terminal 
leaflet 4' 5 — 9 by 3’25 — 6 inches, obovate, uppsr surface clothed with 
short hairs, lower surface hairy on the nerves and with garnet-coloured 
glands between. Stipules *5 — '73 inch long. Flowers '23 — '33 inch 
long, pink, in crowded, shortly-psduncled racemes. Calyx green, ‘2 
inch long, covered with garnet-coloured glands. Pod inch long, 
beset with garnet-coloured glands which often turn black with age. 

Occurs in the Bhabar tract bet-wean I s G00 and 2,000 feet. Not uncommon locally 
in sal forest, and sometimes on fire fines. Flowers i February XTarek. 

7 ■ Flemingia semlalata, Roxb , — An erect subdeeiduous shrub 
4 — 10 feet high, with stems up to l'o inches diameter. Bark smooth, 
reddish-brown with minute pale circular lentieels. Twigs coarsely 
ribbed, ^densely grey-hairy. Leaves digita-tely trifoliolate * Petiole 1 — 4 
inches long, triquetrous and narrowly winged. Terminal leaflet 3'3 — 7 
by 1*75 — 3'5 inches, narrowed from the middle to a small rounded base, 
acuminate, thin, entire, hairy on the nerves on both surfaces, 3-nerved. 
Lateral leaflets smaller, oblique, 4-nerved. Petiohiles '1 — *3 inch long. 
Flowers '4-'5* inch long, greenish-pink, in axillary and terminal often 
branched racemes 1 — 3 inches long. Pod ‘4 — 'G inch long, turgid, 
downy. Seeds 1-2, shining, black, globose. 

Occurs throughout tbe area between 1,000 and 6,000 feet. It is a highly gregarious 
shrub, sometimes forming a dense undergrowth over large areas of sal forest. Very 
common. Flowers : August— October. Fruit ; December— February. 

8. Flemingia prostrata, Roxb. — A deciduous undershnib with 
erect or suberect stems ’5~ 3 feet high and up to ‘23 inch diameter. 
The stems are usually annual, but exceptionally persist. Shoots 
sharply triquetrous and densely grey-hairy when young. Leaves digita- 
tely trifoliolate. Petiole '5 — 2 inches long, widening upwards, narrowly 
winged. Stipules ‘2— 1 '6 inch long, silky, linear, persistent. Terminal 
leaflet 2'5-6 by ;75 — 2 inches, narrowly lanceolate, entire, rather thick, 
minutely hairy above becoming dense along the midrib, more or less 
pubescent beneath. Lateral leaflets smaller, oblique. Upper leaf- 
surface with much depressed venation which is conspicuously raised 
beneath, Petiolule ‘1 inch long or less. Flowers '2 — ’25 inch 
long, pink tinged with green, in congested axillary racemes about as 
long as the petioles, or less. Pod ‘3-‘4 inch long, turgid, adpressed- 
hairy. Seeds 1-2, globose, brown mottled with green. 

Occurs throughout the area between 1,000 and feet. Common Insuf forests 

and grassy blanks of the Bhabar tract. Flowers : July — September. Fruit : November—* 
February, 
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24. DALBERG-IA, Linn. f. 

Trees or shrubs, often climbing. Leaves imparipinnate or rarely 1- 
foliolate; leaflets alternate, usually 5 or more, exstipellate. Flowers 
small, in simple or panicked cymes. Calyx eampanulate ; teeth Bhort. 
Corolla exserted; wings oblong, free; keel obtuse, the petals joined at 
the tip. Stamens monadelphous (9 or 10) or diadelphous (5 plus 5 or 
rarely 9 plus 1). Ovary stalked; ovules few; style incurved, short. Pod 
thin, flat, usually oblong and veined opposite the seeds, indehiseent. 
Seeds 1—4. 


I. — A climber or 

earmentose shrub 

**. 1. robi&ilfs. 

II.— Trees. 



1. Leaflets 

0—5 

1 .**. 2. Sissoo . 

2. Leaflets 

7—17 

3. UriceolaHa 

8. Leaflets 

17—25 

**. 4* sericea. 


1. Dalbergia volubilis, Hoxb. — A deciduous rambling climber or 
sometimes a suberect shrub with drooping branches, the stem attaining 
12 inches diameter and 100 feet high. Bark rough, pale brown. *Blaze 
"2 inch, white rapidly turning deep reddish-brown on exposure. Leaves 
imparipinnate ; rachis 4 — 8 inches long. Leaflets 9 — 13, opposite oc 
alternate, '7 — 2 inches long (sometimes attaining 3 inches), obovate br 
ovate-oblong, very obtnse or emarginate, apiculate, nearly glabrous. 
Petiolule ‘l-‘2 inch long. Flowers '25 inch long, pale blu? or lilac, in 
copious terminal and axillary panicles with adpressed-pubescent or rusty- 
tomentose horizontal or decurved branches up to 6 inches long. Pod 2-3 
by '8 — 1 inch, stalked, narrowed at both ends, flexible, glabrous. Seeds 
1-2, usually 1. 

Occurs in the Bhabar and outermost hill ranges between 1,000 and 3,000 feet, but 
not recorded west of Haldwani. Flowers : Januaiy—-Marc3i* 

2. Dalbergia Slssoo, Vern. Shisham^ Gen* Eng* Siesu. — 

A medium-sized deciduous tree* Bark rough with shallow broad longi- 
tudinal fissures, exfoliating in irregular woody strips and scales, pale 
grey or light brown* Blaze '8 — 1*1 inches, very fibrous, pale yellow 
rapidly turning first orange then dark reddish-brown on exposure. 
Leaves imparipinnate; rachis V o — 3 inches long, swollen at the base. 
Leaflets 3 — 5, alternate, 1'5 — 2'5 inches long, broadly Ofate or suborbi- 
cular, abruptly acuminate, glabrescent, entire, base rounded truncate or 
cuneate; petiolules 'l-'2 inch long. Flowers *2^3 inch long, pale yel- 
lowish-white, sessile or nearly so, in axillary panicles shorter than the 
leaves* Pod VS — 4 by ’3 — *5 inch, thin, flat, glabrous* Seeds 1— 4, 
flattened. 

Occurs in all parts of the area up to 3,000 feet. It is a gregarious species charac- 
teristic of riverain tracts and is seldom found away from the banks of rivers and streams* 
Flowers ; March — May. Fruit i January — March. 

ri 
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3. Dalbergia lanceolaria, Linn, — a moderate-sized deciduous 

tree- Bark pale grey, fairly smooth, covered with minute pale lenticels, 
exfoliating in irregular thin woody scales- Blaze '4 — *7 inch, not or 
scarcely fibrous, orange-yellow rapidly turning reddish-brown on exposure, 
tinged green with chlorophyl beneath the thin outer dead tissue. 
Leaves imparipinnate ; ra-chis 3 — 9 inches long- Leaflets 7 — 21 
alternate, 1-2*5 by 6 — 1*5 inches, oblong elliptic or obovate- 

oblong, apex emarginate, base obtuse or rounded, rigidly subcoriace- 
ou’s, pale and rather glaiutous beneath, with scattered short haws on the 
undersurface or on both surfaces when young- Flowers dull white or 
pinkish, *3-*4 inch long, unilateral on the spreading branches of large 
lax axillary and terminal pubescent panicles 2—4 inches long. Pod 
2 — 5 by *5 — '8 inch, stalked, narrowed at both ends, flexible, glabrous. 
Seeds 1—4. 

Occurs in dry imEcellsmeous forests of the Bhabar tract between 1,000 and 2 >000 feet 
but is scarce- Flowers : May-June- Fruit : February 'March. 

4, * Dalbergia sericea, G . Don - Yern. GUgar , G and A, Bhandtr, 

G, — A medium-sized deciduous tree attaining 7 feet girth and 60 feet 
high- Bark dark brown or grey, rough, exfoliating in irregular woody 
scales. Blaze '3-*4 inch, somewhat fibrous, pale yellow or orange 
rapidly turning orange-brown on exposure. Twigs rusty-tomentose. 
Leaves imparipinnate ; raebis 6 — 10 inches long. Leaflets 17 — 25, 
alternate, 1 — 1*5 by ‘6 — h 9 inch, ovate or elliptic, obtuse or emarginate, 
clothed on both surfaces with adpressed pubescence- Flowers 
pale lilac or whitish, *25 inch long, in congested axillary panicles 1-2 
inches long. Pod 1-2 by '2-'3 inch, stalked, flat, linear, glabrous. Seeds 
1—3. ‘ 

Occurs throughout the area between 2,000 imd 5,000 feet. AJmost always found 
growing on the hanks of streams, cr leas frequently cn landslips- Fairly common. 
Flowers ; April-May- Fruit \ November — February. 

25, PTEEOCAEPUS, Limu 

Trees- Leaves imparipinnate; leaflets alternate, usually coriaceous, 
exstipellate. Flowers yellowish, in racemes or panicles. Calyx-tube 
campanulate, curved in bud, teeth short- Corolla exserted, the petals 
all long-clawed ; standard and wings crisped on the margin ; keel petals 
smaller, slightly connate. Stamens diadelphous (5 plus 5 or 9 plus 1) or 
monadelphous with the sheath slit above only. Ovary sessile or stalked ; 
ovules 2—6, Po 4 orbicular, compressed, with a broad wing, the apex 
displaced to near the base. Seeds 1, rarely 2, 

Pterocarpus Marsupium, Roxb, Vem. Bije-sal, H, Bipa-sal , -A.— 
A tall or medium-sized deciduous tree- Bark roughish, ashy-grey- 
Blaze *5 — *7 inch, pale yellow with numerous pink streaks from which 
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a copious bright red gum exudes, and with occasional dark grey lines. 
Leaves impariplnnate, 7 — 10 inches long. Leaflets 5 — 7, alternate, 
1'5— 5 by ‘75 — 3 inches, ovate or ovate-oblong, acute or shortly 
acuminate, coriaceous, glabrous above, densely clothed beneath with 
short adpressed hairs when young, becoming sparsely hairy or 
glabrescent when mature ; lateral nerves 15 — 22 pairs close parallel 
and rather prominent beneath. Petiolule '2 — *35 inch long, Flowers 
yellowish, *5 inch long, in large much-branched terminal panicles 
6 — 10 inches long. Pedicels *1 inch long. Pod orbicular, with a 
broad rigid wing, the apex displaced to one side, 1-2 inches diameter. 
Seed L . 

Occurs in the Bhab&r and subhimalayan tract up to 2,000 feet. Not recorded west 
of Haldwani. Flowers \ June— August. The species here described is var. acuminata, 
Prain. 

26. SOPHOEA, Linn. 

Trees or shrubs. Leaves imparipinnate ; leaflets apposite o # r sub- 
opposite, with or without stipels, Flowers showy, yellow or purple, in 
terminal racemes or panicles. Calyx-tube widely campanulate ; teeth 
short. Corolla much exserted, the petals clawed; standard broad; wings 
sagittate above the claw. Stamens 10, free or nearly so. Ovarj^ stiph 
tate, many-ovuled. Pod moniliform, dehiscent or indehi^ent, joints 
turgid, sometimes winged. 

Sophora mollis, Gra/t. — An erect deciduous shrub 4 — 8 feet high, 
with stems up to ‘5 inch diameter. Bark quite smooth, green. Sheets 
finely grey-pubescent or downy. Leaves imparipiimate, 5 — 10 inches 
long. Leaflets 21 — 45, opposite or alternate, *5 — 1' inch long, ovate cr 
oblong, obtuse, entire, more or less sparsely downy on both surfaces 
Petiolule '05 inch long. Blowers bright yellow, ‘8 — 1 inch long, scented, 
appearing shortly before the leaves, in axillary racemes 2 — 4 inches long. 
Pedicels '3-’4 inch long. Pod 3 — 5 inches long; joints 5 — 10, l-seeded> 
more or less distinctly constricted, between the seeds, 4-winged, glabrous 
when mature. 

Occurs throughout ths hills between 1,500 and 4,000 feet. It appears to be rather 
scarce and is usually fexmd. in open miscellaneous forest, Flowers : February— April, 
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Sub- family //. — Gacsalphiiaideae. 

Trees or shrubs sometimes climbing, rurely herb^ Leaver 1-2- 
pinnate, usually with many leaflets, sometimes reduced to 1 pair which 
are sometimes more or less connate ; stipels none or rarely minute. 
Flowers zygomorphic, rarely regular, hermaphrodite, usually racemose. 
Calyx-lobes usually 5 or 4 from union of the upper pair, or very rarely 
gamosepalous, imbricate, rarely valvate. Petals usually 5, rarely fewer 
or 0, the upper innermost in bud, the others imbricate.. Stamens 10 or 
fewer by abortion, rarely numerous; filaments usually free. Ovary fee 
or on a stalk which is more or less adnate to the disk. Pod dehiscent 
or indehiscent, often septate. 

*L — Leaver bip innate. 

1. Pod not winged, Leaflets not exceeding I'd 

inches long H ... ... ... 1. Gtesalpinio* 

2. Pod winged along the upper suture. Leaflets 

exceeding 1'5 inches „. ... ... 2. Mezoncunm^ 

II.— Leaves pinnate. 

Leaflets le&s than 10 pairs, exceeding l‘B inches ; 

long ... ... ... ... 8 . Cass fa* 

2. Leaflets 10 — 20 pairs, *5 — *7 inch long ... 4. Tamarinds . 

III.— Leaves simple, mostly 2-lobed at the apex ... 5. EauJiinia. 

1. CAESALPINIA, Linn. 

Trees, shrubs or climbers, armed or unarmed. Leaves bipinuate; 
stipules various ; stipels 0 or converted into thorns. Flowers often showy, 
yellow or red, in racemes or panicles. Calyx of 5 sepals, the lowest j 
concave outermost. Petals o, broad, clawed, the uppermost smallest. 
Stamens 10, free, deelinate. . Ovary sessile, few-ovuled. Pod oblong 
or ovoid, flattened or turgid, sometimes spiny. 

Pedicels -2 inch long. Pod prickly ... ... I. Boniute'tU. 

Pedicels '5—l'2 inches long. Pod smooth ... ... 2. ssr,iaria. 

1. Caesalpinia Bonducella, Flem. Vem. Karaunj, E.— A large 

rambling climber, the stem attaining 4 inches diameter and 60 feet | 

high, or sometimes a shrub with scrambling wide-spreading branches. | 

Bark pale, brown to blackish, fairly smooth but . roughened by the i 

presence of conspicuous raised lenticels and prickle*. Prickles nearly ■ 

straight, up to ‘5 inch long, raised on a woody spreading base, up to ‘6 . ; 
inch across. Blaze ‘2 — ‘4 inch, fibrous, pink or reddish. Leaves 12—18 i 

inches long ; rachis- with 1-2 recurved prickles at the base of each pinna : 
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and scattered straight or recurved prickles between the piling ; pinnae 
6 — 8 pairs, opposite, 2 — 6 inches long. Leaflets 6 — 10 pairs on each 
pinna, opposite, '7 — 1'5 inches long, eUiptic-oblong, obtuse, more or 
less puberulous especially beneath. Flowers yellow, *5 — '7 inch diame- 
ter, in supra-axillary and terminal pedunculate racemes 6 — 12 inches 
long. Petals ob lanceolate, the upper spotted with orange. Pedicels ‘2 
inch Jong in flower. Pod 2*3 by 1'5 — 2 inches, densely covered with 
wiry prickles- Seeds 1-2, lead-coloured, shining, more or less globose, 
+ 5 — : '7 inch long. 

Occurs in the subhimalayan tract and low valleys in the outer ranges up to 3,000 
feet. Not uncommonly found in miscellaneous forest, especially scrub areas near culti- 
vation* Flowers ; July — September. Fruit .i February — April. 

2, Caesalpinla sepiarfa, Roxb. Verm Kingari , NG. Ain\ N Gr- 
and BE. — A large rambling deciduous climber, the stem attaining 4 
inches diameter and 45 feet high, or sometimes a shrub with scrambling 
wide-spreading branches. Bark dark brown or blackish, slightly rough 
with conspicuous circular lenticels and prickles. Prickles sharp, nearly 
straight, tip to *75 inch long, raised on a spreading woody base 
up to *75 inch across. Blaze '3-*4 inch; crisp, pale orange or 

yellow densely mettled with orange-brown. Leaves 9 — 15 inches long; 
rachis armed with recurved prickles at the junction of and between* the 
pinnae; pinna 5 — 10 pairs, opposite, 2’ — 4 inches long. Leaflets 8 — 12 
pairs, opposite, '6— *8 by *2 — *4 inch, oblong, very obtuse at both ends, 
usually glabrous above, puberulous beneath. Flowers yellow, '8 — 1*1 
inches diameter, in simple terminal and axillary racemes 10 — 16 inches 
long. Petals suborbicular, the upper with a few red streaks. Pedicels 
'5 — 1"2 inches long. Pod 2*5-4 by *8 — 1*1 inches, glabrous, smooth. 
Seedg 4 — 8, ovoid, *4 inch long, smooth, mottled brown and black. 

Occurs throughout the hills between 2,000 and 7,000 feet. Common, chiefly in 
ravines. Flowers i March-April. Fruit : October-November. 

2. MBZONEUHUM, Desf. 

Woody climbers, armed. Leaves abruptly bipinnate ; stipules small 
or 0 ; stipels 0. Flowers in axillary or terminal panicled racemes. Calyx 
very oblique. Petals 5 ; 4 orbicular, spreading, subequai; the uppermost 
different. Stamens 10, free, declinate, exserted. Ovary sessile or shortly 
stalked; 2-many-ovuledi Pod oblong, flat, thin, kidehiscent, broadly 
winged along the upper suture. ■ . 

Mezoneurum dbeullatuni, W* and-.:4.*A fairly large rambling 
glabrous climber with stems up to 3 inches diameter and 50 feet high. l 
B ark, fairly smooth; brown. Stems bearing slightly, recurved dark brown 
or black prickles up to '35 inch long, also scattered more or less in 
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pairs along the leaf-rachis, On old steins they are seated on a btfoad- 
based woody pedestal up to ’8 inch high. Bla z* 'l-'2 inch, hard outside 
fibrous inside, pinkish-brown stippled with darker orange. Leaf-rachis 
6 — 14 inches long; pinnae* 2 — 6 pairs; rackis and pinnae slender, terete. 
Leaflets '4-5 pairs on each pinna, opposite, L5 — 3'5 by ‘9 — P5 inches, 
ovate or elliptic, entire, acute or acuminate, base rounded or acute, 
rigidly subcoriaceous, dark glossy green above, pale beneath; lateral 
nerves indistinct. Petiolule '1 inch long. Flowers '9 inch long including 
the stamens, in rigid racemes 4 — 10 inches long, usually arranged in 
terminal and axillary panicles, often from the old wood, Hachis yellow . 
Pedicels '3-'4 inch long, jointed about the middle. Calyx deeply cleft, 
bright yellow; the 2 anterior lobes connate and boatshaped, '35 inch long, 
obtuse. Corolla yellowish -green fading pink, the posterior petal darker 
green, 2-lobed and shorter. Filaments yellow, sparsely hairy at the base : 
anthers red. Pod 2—4 by ‘9—1 '2 inches (including the wingh one- 
seeded. . 

Ttla-s been collected near Semiprini in the Haldwnni Division where it yrows in 
moist miscelianeouB forest at TOO feet elevation. Flowers : November- December. 

3. CASSIA, Linn. 

Trees, shrubs or herbs. Leaves paripinnate, exstipellate. Flowers 
usually yellow, often showy, in axillary racemes, terminal panicles or 
t=upra-axillary fascicles of 1 or more. Calyx-tube very short; lobes 5. 
Petals 5, imbricate, subequal or the lower the largest, Stamens normally 
10 but rarely all perfect and equal, 3 — 5 (usually the uppermost) being 
sometimes wanting or reduced to staminodes. Ovary sessile or stalked, 
many-ovuled; style incurved. Pod variable in shape, usually septate, 
dehiscent or not. 

I. — A tree. Pod 1-2 feet long ... ... ... 1, .Fistula, 

II, — Shrubs or herbs. Pod 3 — 5 inches long. 

1. Leaves with a solitary gland near the base of 

the petiole ... ... ... 2, occidentalism 

2. Leaves with glands on the rachis between the 

leaflets ... ... ... .*♦ 3. l&viyata. 

1. Cassia Fistula, Linn, Vem. Simdra, SG. Amaltas, 
Gen, — A small or medium-sized subdeciduous tree attaining 5 feet girth 
and 60 feet high. Bark of stems up to middle age quite smooth, pale 
greenish-grey, occasionally with long deep vertical fissures. Bark of 
mature stems dark grey, rough, exfoliating in small thick woody scales. 
Blaze '5 — '7 inch, soft, shortly fibrous, pink, the juice turning purple on 
the blade of a knife. Leaves ,9 — 18 inches long. Leaflets 4 — 8 pairs, 
2 — 6 by 1'5 — 3 inches, ovate or ovate-oblong, usually acute or some- 
what acuminate, glossy and glabrous above, pubescent beneath when 
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young ; lateral nerves numerous prominent beneath. Petiolules *2— 
'3 inch long. Flowers yellow, 2 inches across, in lax drooping axil- 
lary racemes 12—24 inches long. Pedicels 1-2 inches long, slender, 
spreading. Pod 1-2 feet long, and 1 inch diameter, cylindric, smooth, 
pendulous, nearly black when ripe. Seeds 40 — 100, flat, about ‘4 inch 
diameter, immersed in a dark- colon red sweetish pulp which dries up as 
the pod ripens. 

Occurs throughout the area up to 4,000 feet-* except the innermost valleys. 
Abundant in the Bhabar tract, especially in miscellaneous forest, hut also common in 
many sal areas. Blowers : April — June. Fruit : April-ftlay. 

2. Cassia occidental^, Linn. — An erect herb or shrub 2—5 feet 
high, mostly annual and herbaceous, but a short basal portion some- 
times persisting, attaining *75 inch diameter and becoming quite woody. 
Branches not hollow. Bark smooth, brown. Leaf-rachis 4 — flinches 
long, deeply grooved abfcjve and bearing a large tumid gland near the 
base. Stipules *3-*4 inch long, semicordate, green mottled with pink, 
caducous. Leaflets 3 — 5 pairs, 1*5 — 5 by '75 — 1*5 inches, the ter- 
minal pairs oblong-lanceolate tapering to an acute tip, the basal ovate 
and smaller, entire, base rounded and unequal, glabrous except for 
the ciliolate margin, dull ungtossed green on both surfaces, paler 
beneath. Petiolules np to '1 inch long. Flowers yellow, *5 — *75Jnch 
diameter, in axillary and terminal sometimes panicled® racemes. 
Pedicels *2 — *3 inch long in flower. Bracts '7—8 inch long, lanceo- 
late, green mottled with pink. Calyx yellowish-green mottled with 
pink. Corolla uniformly bright yellow. Pod slightly falcate, com- 
pressed, 4 — 5 by *3 — ‘35 inch. Seeds 20—30, *15 inch long, smooth, 
brown. 

Occurs throughout the subhimalayan tract also valleys in the hills up to 4,000 feet. 
Fairly common on waste lands and roadsides. The whole plant is foetid. The seeds have 
been usad as a substitute for coffee. Flowers : July — September, Fruit : August — October. 

3. Cassia Isevi^ata, Willi. Vern. Taror } G-,— An erect shrub 
with stem up to 8 feet high and 1‘5 inches diameter. Bark smooth 
with numerous small lenticels. Branches smooth, green and hollow. 
Leaf-rachis 3 — 6 inches long, deeply grooved above and bearing a 
prominent gland between each pair of leaflets except the terminal. 
Leaflets 3-4 pairs, 1' 75— 4*5 by *75 — 1*75 inches, the terminal pairs 
elliptic-oblong the basal more ovate and smaller, acuminate, entire, 
ba^e obtuse or rounded, glabrous, glossy dark green above and glauce- 

scent beneath. Petiolule '05— ‘1 inch. Flowers yellow, 1*2 — 1*5 

inches diameter in axillaiy or terminal, simple or branched, glabrous, 
pedunculate racemes l"5-*-3 inches long': Pedicels '6 — "7 inch long. 
Pod shortly but distinctly stalked, straight, cylindric, 3 — 4 by *5 inch, 
apic u late , glabrous . See ds n umerous , d ark brown , compre s sed . 
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This plant is indigenous to America but is found cultivated round villages through- 
out the hills between 3,000 and 0,500 feet on account of the pod which is eaten as a 
vegetable. Xn many localities in scrub forest and on waste ground it has become natu- 
ralised, Flowers : June — November, Fruit : November- December, 

4. TAMARINLUS, Linn. 

A tree, Leaves paripinnate ; leaflets many, small, ex stipe! kte. 
Flowers in racemes. Calyx-tube turbinate; lobes 4, imbricate. 
Petals 3, imbricate, the two lower reduced to scales. Stamens 3 
perfect, the filaments connate about half-way up in a sheath split above, 
the rest reduced to bristle-like starainodes. Ovary stipitate, the stalk 
adnate to the disk, many-ovuled. Pod linear, curved, thick, somewhat 
compressed, with brittle epicarp, pulpy mesocarp and leathery septate 
endocarp, indehiscent. 

Tamarindus indica, Linn. Vein. Amli, R, Imli, H. Eng. The 
Tamarind. — A medium-sized evergreen tree up to 6 feet girth and 50 feet 
high. Bark dark grey, rough ish, exfoliating in irregular hard scales, 
Bla®e *3 — '5 inch, very fibrous inside, hard, pink. Leaves 3 — 6 inches 
long. Leaflets 10 — 20 pairs, opposite, '5 ; — "7 by To — '2 inch, oblong, 
obtuse, glabrescent. Flowers about '3 inch long, pale yellow striped 
with red, in lax few-flowered racemes terminating short lateral shoots. 
Pod»3 — 8 by ’8 — 1 inch. Seeds dark brown or black, irregularly shaped, 
embedded In a dark brown pulp. 

This species is not indigenous, but has been naturalised and is ofien planted along 
roads. Found in the subhimaiayan tract, Flowers : May-Jurie. Fruit : March-ApriL 

5. BAUHINIA, Linn. 

Trees or shrubs, erect or climbing, the latter often with civcinate 
tendrils. Leaves of two leaflets, free or more usually adnate into one 
entire leaf more or less deeply cleft at the apex- Flowers more or less 
zygomorpliic. Calyx-tube cylindric or turbinate; limb entire and spatha- 
ceous with 5 teeth or cleft into lobes. Petals 5, slightly unequal, usually 
clawed, the upper petal innermost. Stamens 10 or reduced to 5 or 3 or 
even 1 fertile, the rest sterile or wanting ; filaments free* Ovary stalked, 
many-ovuled. Pod linear or oblong, coriaceous or woody, dehiscent or 
not. 


I. — Trees. 


A. Fertile stamens 10; pod indehiscent. 

1- Leaves not acid; calyx spathaceous 
2. Leaves acid; calyx 5-cleft 
13, Fertile stamens 3 — 0; pod dehiscent. 

- 1 . Leaves entire or notched at the apex 
2, Leaves cleft. 

(a) Cleft 1 — 3*5 inches deep 
(£) Cleft '5 — 1'0 inches deep 
IL — A climber ... ., T 


1. rQcerrta&a. 

2. malabarica. 

3. retusa. 

4. purpurea. 

5. vartegata. 

6 . VMH. 
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1* Bauhinia racemosa, Lamk . — A small deciduous tree with short 
bole and dense low spreading crown, the stem attaining 4*5 feet girth and 
2-3 feet high. Bark dark grey or blackish, very rough, closely and rather 
deeply fissured, exfoliating in irregular hard woody scales. Blaze '6 — *8 
inch, very fibrous throughout, bright pink. Leaves cleft '4 — - 7 inch 
measured from the base of the cleft to the tangent to the two lobes, base 
cordate, L2'75 inches long (measured to the tip of the cordate lobes) by 
1'5 — 4 inches broad, thinly coriaceous, glabrous above, glaucescent and 
more or less pubescent beneath, base with 5^-9 prominent nerves. 
Petiole '4 — 1*1 inches long. Blowers white, ‘5 — ‘75 inch long, in termi- 
nal or leaf-opposed pubescent racemes 3 — 5 inches long. The spa-tha- 
ceous green calyx and the white cprolla-lobes ultimately reflexed. Pedi- 
cels '2 — ’4 inch long. Pod 3 — 10 by ‘7 — 1 inch, turgid, rigid, falcate* 
Seeds 12 — 22, oblong, compressed, dark reddish-brown or black, *3 inch 
long. 

Found in tile Bhabar and subhimalayan tract between 1,000 and *2 000 feet. Not 
uncommon in dry open miscellaneous forests, especially those subjected to heavy gazing. 
Flowers : March— June. Fruit ; January-Febrnary, 

2. Bauhinia malabarica, Roxb. Vern. Kachnar, Gen. K'hatua, 

E. — A medium-sized tree attaining 6 feet girth and 50 feet h’gh, usually 
somewhat less. Bark dark brown or blackish, rough but not tjgeply 
fissured, exfoliating in thin scaly pieces and strips. Blaze 1 » — '75 inch, 
very fibrous throughout, bright pink paling towards the interior and 
turning orange-brown on exposure. Leaves cleft '3 — 1 inch measured 
from the base of the cleft to the tangent to the two lobes, base cordate, 
1'75 — 4 inches long (measured to the tip of the cordate lobes) by 2 "25 — 5 
inches broad, rather thickly coriaceous, glabrous above, glaucous and 
more or less pubescent beneath, base with 7 — 11 (usually 9) prominent 
nerves. Petiole '7 — 1’5 inches long. Flowers white, ’5 inch long, in 
terminal paniculate racemes 1‘5 — 3 inches long. Pedicels '5 — 1 inch 
long. Pod 7 — 12 by ‘7 — 1 inch, nearly straight, flat, flexible. Seeds 
20 — 30, ovoid-globose, '2 inch long. * 

Occurs in the Bhabar and outermost ranges between 1,000 and 2,OCO feet. Found 
both in sal and miscellaneous forests but seldom common. The leaves hay© a charac- 
teristic acid taste not possessed -by the other Ba-uhmiag of this area. Flowers : August— 
October. Fruit ; January— May. 

3, Bauhinia retusa, Roxb , Yarn. Kandlao , G-, Kowdla , A. — A 

medium-sized deciduous tree attaining 8 feet girth and 50 feet high. 
Bark dark reddish-brown, rough, flaking off in thin woody strips and 
plates which remain for some time half-detached, sometimes with a few 
deep vertical fissures. Blaze '4—* 7 inch, soft, fibrous, bright or pale 
pink, the juice turning purple on the blade of a knife. Leaves entire or 
notched at the tip, 3—6 inches long, slightly broader than long, base 
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cordate or truncate, subcomceous, glabrous, base with 0 — 11 prominent 
nerves* Petiole 1'5 — 3*5 inches long* Flowers creamy-white mottled 
with purple, 6 — 1 inch across, hi large lax terminal panicles, the lower 
branches of which are axillary* Pedicels '0 — '8 inch long- Pod 4 — 7 
by 1*2 — 1‘5 inches, oblong or obknceolate, flat, firm, tinged with red 
until ripe* Seeds 6 — 8, flat, snborbieukr, dark brown, smooth. 

Occurs throughout the outer and central hill ranges nccasioually descending into 
the Bhabar, at e leva f ion g between 1,000 and 4,001) feet. Abundant in the outer ranges 
where it is somewhat gregarious- Blowers : September — November- Fruit ; AprU-M&v. 

Bauhinia purpurea, Linn , — A small or medium-sized deciduous 
tree attaining 5 feet girth and 45 feet high. Bark slightly rough, dark 
brown or blackish, exfoliating in small hard woody scales. Bark of 
young stems and branches often somewhat corky* Blaze *5 — PI inches, 
a narrower outer portion pinkish or purplish (absent on young stems) , 
the broader inner portion pale orange or yellow slowly aiming orange- 
brown on exposure, the tissue becoming very fibrous towards the interior- 
Leaves deft P3 — 3' 6 inches measured from the base of the deft to the 
tangent to the two lobes, base usually cordate, 3 — 6 inches long 
(measured to the tip of the cordate lobes) by 2*8 — 5' 5 inches broad, 
minutely pubescent beneath when young glaucescent when mature, base 
with 9 — -11 (usually 11) prominent nerves* Petiole *8 — 2 inches long* 
Floors large, rosy-purple, in few-flowered terminal brown-tomentose 
panicles* Pedicels '2 — *5 inch long. Pod 6 — 10 by *6— *8 inch, linear, 
flat, somewhat falcate, green often tinged with purple till ripe. Sseds 
6 — 15, suborbicular, flattened, *5 inch diameter, smooth, dark brown. 

Occurs in the subbimalayau tract and outermost ranges between 1,000 and 2,000 
feet. Rather scarce, Flowers : September — November. Fruit : January — March. 

5* Bauhinia varlegata, Linn . Vem* Kuirdl or GuirdL Gen* 
Keordb , A* — A small or medimmsized deciduous tree attaining 5 fe?t 
girth and 50 feet high. Bark dark brown sometimes with silvery patches, 
rather rough, exfoliating in thin woody strips and scales. Blaze *3 — *6 
inch, very fibrous throughout, bright pink or reddish, juice turning 
purple on the blade of a- knife. Leaves cleft *4 — P3 inches measured 
from the base of the cleft to the tangent to the two lobes, base cordate, 
2*5 — 5*5 inches long (measured to the tip of the cordate lobes) by 3—6 
inches broad, pubescent beneath when young, subcoriaceons, base with 
11 — 15 prominent nerves* Petiole *8 — 1*8 inches long* Flowers large, 
fragrant, appearing on leafless branches, in shori axillarv or terminal 
few-flowered racemes. Four petals white or purplish, the fifth darker 
with purple or red veins. Pod 6 — 12 by *7 — 1 inch, hard, flat, dehis- 
cent* Seeds 10 — 15* 

Occurs throughout the hills b^-ween' 1,000 ard 0 T OGO feet. Common in both mis- 
eeUansous and cMr forests, especial Iv on southern aspects and limestone soils* When 
flowering it ia leafless or nearly so, Flowers : hfarch-May, 
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6. BauWnla Yahlii, W-. and A. Vern. Mdldhan or Mdljhan, BD. 
Main, Gr. Mao, A. — An immense climber with wide-spreading stems up 
to 4 feet girth. Bark somewhat rough, dark reddish-brown or blackish. 
Blaze tough and fibrous, bright pink with w r hite or yellowish bands 
slowly turning orange-brown on exposure. Branchlets often terminating 
in a pair of revolute tendrils. Young parts fulvous or rusty-tomentose. 
Leaves cleft 1 — 3' 5 inches measured from the base of the cleft to the 

tangent to the two lobes, base deeply cordate, 4 — 18 indies long by 

about as bfoad, glabrescent above when mature, more or less densely 
tomentose beneath, base 11 — 15-nerved. Petiole 3—6 inches long, stout, 
tomentose. Flowers 1'5 — 2 inches across, white taming buff as they 
fade, in peduneled corymbose terminal densely tomentose racemes. 
Pedicels 1-2' 5 inches long. Pod 9 — 12 by 2-3 inches, flat, woody, rusty- 
velvety. Seeds 6 — 12, suborbicular, 1 inch diameter, flat, dark brown, 
polished. 

Abundant throughout the area in a!J hinds of forest up to 4,500 feet e .oration but 
most abundant m m'scellaneous forest* Of en very destructive to tree The 

bursting of the ripe pods pre duces a rrnck which may sometimes to heard quarter of a 

ttiiie away* Flowers : April — June* Fruit : Aprils ay* I 
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Sub-family II L Mimosoidece. 

Trees or shrubs, sometimes climbing, rarely herbs. Leaves bipin- 
nate or less commonly simply pinnate, Flowers small, regular, usually 
5-merous, usually hermaphrodite, sometimes polygamous, generally in 
heads or spikes. Calyx more or less campanulate with usually 3, some- 
times 3, 4 or 6 valvate lobes, sometimes free. Petals as many as the 
sepals, valvate, free or connate in a lobed corolla. Stamens definite or 
indefinite ; if definite as many as or twice as many as the sepals and 
petals, free or monadclphous, Ovary free. Pod dehiscent or not, some- 
times jointed. 

I. — Stamena definite. 

* 1- Flowers in cylindrio spikes. Pod not jointed .., 1. Pipt&denia. 

2. Flowers in globose heads. Pod with separating 

joints ... ... .,,2. Mimosa* 

D\ — Stamens indefinite. 

1. Armed. Filaments free ... ... 3. Acacia. 

*■ 2, Unarmed, Filaments united ... i. Albizzia. 

1. PIPTADENIA, Benth. 

Erect trees, unarmed or prickly. Leaves bipinnate. Flowers small, 
in dense spikes, hennaphrodite, 5-merous. Calyx campanulate, shortly 
5-toothed. Petals equal, lanceolate, cohering at the base. Stamens 10, 
free, as long as the corolla. Anthers tipped with a deciduous gland. 
Ovary stalked; ovules many; style filiform. Pod long, thin, strap- 
shaped. 

Piptadenia oudhensis, Brand. — A small tree with drooping branch- 
lets; branches armed with large compressed conical prickles. Bark 
greyish or reddish-brown, rough, exfoliating in Sat woody scales. Blaze 
fibrous, red. Leaves alternate, abruptly bipinnate; rachis 1—4 inches 
long bearing flat circular glands at the junction of the pinnae. 
Pinnae opposite, 1 — 3 pairs, '7 — 2*5 inches long, each bearing one pair 
of opposite leaflets, the pair resembling a Bauhinia leaf cleft to the base. 
Leaflets 2 — 3*5 by 1 — 3 inches, obliquely suborb ; cular or rhomboid, 
entire, subcoriaceous, glabrous, veins prominent on both sur- 
faces anastomosing and forming loops within the margin. Petiolules '1 
inch long. Flowers *15—' '2 inch long, greenish-yellow^ in dense cylind- 
ric shortly pedunculate spikes 1 — 3 inches loner, solitary or arranged on an 

13 
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axillary racliis 1—4 inches long. Pod stalked, S— 12 by ‘5 inch, fiat, 
glabrous. Seeds 15 — 20, compressed, brown. 

Occurs on. the outermost hill ranges between 1,000 and 2,000 feet, but not recorded 

west of Mm KEi-rrihniir Kadi. Flowers: April-May. 

2. MIMOSA, Linn. 

Herbs, shrubs or small trees, usually prickly. Leaves bipinnate; 
leaflets small, more or less sensitive, the rachis usually prickly; 
stipules and stipels small. Flowers polygamous, in globose peduncu- 
late heads, the upper peduncles often forming a terminal raceme. Calyx 
eampanulate, shortly 4-toothed. Petals 4, connate below. Stamens o§ 
many or twice as many as the petals, exserted. Ovary stipitate, many- 
ovnled. Pod flat, of several 1-seeded joints that separate when ripe 
from each other and from the persistent sutures. 

A mibfirect or prostrate underahnib not exceeding *1 feet 

high. PimiE? digitate ... ... L pudicu. 

An (iTec-t shrub up to 15 feet high. Pirnue pinnately 

Liiraoged ... ... ... ... 2 . himnlayana. 

1- Mimosa pudica, Linn. Eng. The sensitive plant. — A small 
deciduous undershrub with prostrate or suberect weak spreading stems 
6 inches to 3 feet high and scarcely exceeding ‘2 inch diameter. Stems 
and branches prickly and densely clothed with deflexed bristles. Reaves 
very sensitive ; rachis beset with ascending bristles ; pinnae usually 4, 2'5 — 
3’ 5 inches Jong, sessile at the end of the petiole. Leaflets 12 — 20 pairs, 
‘2 — '5 by *05 — *1 inch, obliquely narrow-oblong , acute, glabrous above, 
adpressed-bristly beneath. Flowers pink, in dense globose heads '4-‘5 
inch diameter, the heads usually in pairs. Peduncles slender '75 — 1 inch 
long. Pod '6 — 1 inch long, flat, membranous, with very bristly sutures 
and 3 — 5 joints. 

This plant is not indigenous, but is often found growing like a weed on waste 
land in the plains and at quite low elevations in the hills. Flowers : August- September. 
Fruit : November. 

2- Mimosa himalayana, (ramble . Syn. M. mbicaulis , Lamk. 
Verm -Khinkari, SG- and R.— A deciduous shrub with ’spreading or 
arching sparingly-branched stems up to 6 inches diameter and 15 feet 
high. Bark fairly smooth at first, ultimately rough T reddish-brown on 
young stems and branches, pale brown when mature. Stems up to 
about 2 inches diameter beset with numerous straight or recurved prickles 
up to '15 inch long. Blaze T — '3 inch, very fibrous, bright pink to 
dark reddish-brown, juice turning purple on the blade of a knife. Leaf- 
rachis 4—9 inches long, usually very prickly. Pinnae 5— 12 pairs, 1-2*5 
'inches long. Leaflets 6 — 15 pairs, ‘15— 4 bv '08^‘15 inch, oblong, 
obtuse, glabrous above, paler and more or less pubescent beneath, 
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Petiolules minute, [Flowers pink fading to white, in globose peduncu- 
late heads v>’6 inch diameter; peduncles 1-2 inches long, in axillary 
fascicles forming large terminal leafy panicles. Pods 3-4 by 4 inch, 
thin, flat, falcate, glabrous, with 4 — 10 joints. 

Occurs throughout our area up to 5,000 feet. Common a Jong open watercourses 
and in heavily grazed scrub forest. Flowers : July— September, Fruit : January* 


3, ACACIA, Willd, 


Trees or erect or climbing shrubs, usually armed. Leaves bipin- 
nate, the pinnae paripinnate; leaflets usually small; leaves sometimes 
transformed into phyllodes ; stipules often transformed into spines ; 
stipels 0. Flowers hermaphrodite or polygamous, usually 5-merous, 
in globose heads or eylindric spikes* Calyx campanulate* Petals more 
or less united, rarely free. Stamens indefinite, free or very shortly 
connate at the base* Ovary sessile or stalked, 2-many-ovuled. Pod 
variable, usually flat and dry, rarely turgid or coriaceous, usually dehis- 
cent, never breaking into joints* 


K . — Erect trees or shrubs. 


A. Flowers in axillary globose heads. Spine* 

straight* 

1* Pod contracted between the seeds, tomentose 1. 

2. Pod not contracted between the seeds, 
glabrous. 

*(a) Pod sub -eylindric, turgid **. ... 2* 

(i b ) Pod thin, ligukte .** *.* 3. 

B. Flowers in axillary spites. Spines recurved. 

1, Leaflets 15 inch long ... *.* 4- 

2* Leaflets *7 — l r 2 inches long *.* ... 5* 


arttbica. 


Farne$iana> 

p&Gtid&biirneti . 

Catechu, 
lenticular iz 


II, — Climbers* 

1. Leaflets 30—50 pairs, '15 — '25 inch long 6. pennafa * 

2. Leaflets 10—30 pairs, '3- ’4 inch long *** 7. torta. 

The species which I have described as A * forta, Grail) does not seem to agree 
exactly with published descriptions of either A. toria, Craib or A* Gageana, Craib, but 
appears to rue to be nearer to A. t&rta. The ovary in our specimens is minutely pubescent 
It has occurred to me that we have possibly a form intermediate between the two* 

1. Acacia arabica, Willd. Vem, Babul, Gen* — A medium-sized 
evergreen tree with rounded spreading crown* Bark dark brown or 
blackish with longitudinal fissures* Spines stipular, in pairs below the 
petioles, varying in size up to 2 inches long, sometimes wanting, yellow- 
ish-white* Bachis 1 — 3 inches long, often glandular. Pinnae 3 — 10 
pairs, *6 — 1;5 inches long. Leaflets 10 — 90 pairs/1-2 inch long, linear, 
glabrous or nearly so, subsessiie. Flowers yellow, in globose pedunculate 
heads h inch diameter ; peduncles *5 — 1 inch long, in axillary fascicles of 
2—6* Pod 3 — 6 by ‘5 — ‘6 inch, eylindric, contracted between the seeds, 
compressed, densely gtfey-tomentose, subindehiscent* Seeds & — ISb 
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This tree is not indigenous but is completely naturalised in ail the adjacent plains 
tracts nn'd is commonly seen self* sown on railway embankments and read sides. It is not 
known to what extent if occurs within our area, but its occurrence is probably restricted 
in ihe vicinity of mads and railways. Flowers: July — November. Fruit : May. 

2. Acacia Farnesiana, Willd. — An evergreen thorny shrub or small 
tree. Bark fairly smooth, greenish or reddish-brown with numerous 
small pale lenticels* Blaze ‘3 — + 4 inch, pale yellow banded with pale 
pinkish-brown* Spines stipnlar, in pairs below the petioles, straight, 
whitish, .*3 — ‘7 inch long, Kachis *5 — 2 inches long* Pinntu 2: — 8 pairs, 
’5 — 1 inch long* Leaflets 10 — 20 pairs, '05 — ‘2 inch long, linear-oblong, 
acute, base oblique, nearly or quite glabrous, sessile. Flowers yellow, 
more or less fragrant, in globose pedunculate heads ‘4 — ‘6 inch diameter* 
Peduncles '5 — 1 inch long, in axillary fascicles. Pod 2-3 by '5 inch, 
subeylindrio, turgid, dark biown. Seeds numerous. 

This plant is not , truly indigenous* but has completely naturalised and 

can be found growing apparently wild* It occurs practically throughout our area 
up to 5,600 feet, but is local and not very common. Flowers: January — April* 

3, Acacia psendoebamea, Drumm. mss. Verm Babtlr, Gen, — 
A small tree attaining 2'5 feet girth and 20 feet high* Bark daiE grey 
or reddish-brown, rough with shallow cracks, exfoliating in small hard 
scales and strips. Blaze *3— *5 inch, pin]*: or white with very fibrous 
bands of pink or reddish-brown. Spines in pairs below the petioles, 
'23 — *8 inches long, straight, pale yellowish- or reddish-brjwn. Tiachis 
*5 — 1'25 inches long, glandular-hairy. Pinnae 1—6 pairs, *3- — ’5 inch 
long. Leaflets 6 — 12 pairs, '1 — '15 inch long, coriaceous, glaucous* 
Flowers white, fragrant* in pedunculate globose heads ‘5 — ‘7 inch 
diameter* Peduncles about 1 inch long, axillary, 1 — 3 together. Pod 
2 — 4'5 by + 2 — '3 inch, thin, flat, straight, dehiscent, narrowly ligulate, 
coriaceous, glabrous and shinmg. Seeds 5 — 10* 

Occurs in the subhimalayan tract and outer ranges of hills up to 4,000 feet. 
Sometimes fairly common* but locally distributed, usually in open miscellaneous forest 
on south, aspects or in open stream -beds. Flowers : January-February. Fruit : April. 

4* Acacia Catechu, Willd. Vem* It hair, Gen. — A medium- 
sized deciduous tree commonly attaining 7 feet girth and 50 feet high* 
Bark pale ashy to dark brown sometimes partly blackish, very rough, 
exfoliating in long woody rectangular strips which remain for long in 
a semi-detached condition* Blaze '5 — '7 inch, rather shortly fibrous, 
pinkish outside, pale yellow inside. Prickles pseudo-stipular, in pairs 
below the petioles, strongly compressed with long bases, recurved, dark 
brown, about '2 inch long, often absent on old plants* Bachis 3 — 6 
•inches long, glandular, often prickly* Pinna* 10— 30 pairs, 1-P5 inches 
long* Leaflets 30—50 pairs, about *15 inch long, linear; petiolules 
minute ? Flowers pale creamy-white, iu eylindric axillary pedunculate 
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spikes 2 — 4 indies long, usually .solitary; peduncles '5 — '7 inch long. 
Pod 2 — 3*5 by '5-*G inch, thin, flat, straight, dehiscent* Seeds 3 — 6. 

Occurs tis l'oii gliou t th c a rou up frn 1 + 000 f eel . Ah u n d a n ! hi f ho B h o b a r trj mi t 
wh^re it grows gregariously over large areas, especially on recent alluvial soils where it 
is often associated with nhislwm^ Flowers : May — July. Fruit ; January — March. 

5- Acacia lenticclaris, Ham * Yern* Rain, H. — A medium-sized 
tree up to 10 feet girth and 60 feet high. Bark grey, rough, exfoliating 
in irregular woody scales* Blaze '6 — 1*2 inches, bright reddish. Twigs 
reddish-brown, closely covered with minute pale lenticels. Branches 
armed with pairs of slightly recurved compressed stipular spines *15 — ‘3 
inch long. Old trees nearly urmnned. Each is 5 — 7 inches long, 
glabrous or slightly hairy with a gland below the pinna** Pinna> 

2 — 5 pairs, 2 — 5 inches long* Leaflets 6 — 12 pairs, oblong or obovate- 
oblong, subsessile, glabrous or nearly so. '7 — 1'2 by '3 — *5 inch, apex 
rounded or refuse. Flowers white, in dense pedunculate axillary spikes 

3— 5 inches long and about *5 inch diameter. Racing glabrous. Pori 
flat, straight, 4 — 9 by 1 — 1*5 inches, glabrous* Seeds 4 — 8. 

Occurs in grassy choars and open forests? of the Bhabar tract east of Haldwant up 
to 2,000 feet but is scarce. Flowers : ApriUlfay. 

6* Acacia pennata, Witld. Vein. Agalai or Agfa, SG and 
large gambling climber rarely twining, the stem attaining 7 inches 
diameter an# 80 feet high. Bark of stems up to about 4 inches diameter 
fairly smooth and pale byown with 5 distinct rows of short recurved 
prickles. Bark of older stems rough and blackish exfoliating in small 
woody scales. Blaze *3 — *7 inch, very fibrous, bright pink or red with 
narrow whitish bands (absent on very old stems), juice turning purple 

on the blade of a knife, Rachis 3 — 10 inches long, usually more or less 

prickly, glandular. Pinna* 8 — 18 pairs, 1"5 — 4 inches long. Leaflets 
30 — 50 -pairs, ‘15 — *25 by *05 inch, linear, obtuse, oblique, glabrous. 
Flowers white, in globose pedunculate heads *3-" 4 inch diameter arranged 
in large terminal panicles, the lower branches of which are axillary; 
peduncles clustered 1—4 together, *4 — *7 inch long. Pod 4—8 by *6 — 1*2 
inches, straight, flat, thin, glabrous, dark brown and shining when 

mature* Seeds 8 — 14. „ 

Occurs throughout the area between 1,000 and 4,000 feet. Common in most 
types of forest at these altitudes, but especially in open areas of miscellaneous forest. 
Flowers \ August 'September. 

7* Acacia torta, Cmib . — A large rambling climber the stem 

attaining 6 inches diameter and 50 feet high, the branches more or less 
5-angled, the angles becoming prominent ridges in stems over about 
2 inches diameter. Recurved prickles tip to *2 inch long are distri- 
buted along the crests of the five ridges* In old stems additional 



198 


XXXIII.— LEGUMINOS^. 


ridges may form- Bark smooth, pale brown. Blaze ’1 — '2 inch, 
very fibrous, pale orange. Eachis 5 — 10 inches long, 5-chamielled, 

bearing recurved prickles on the undersurface, tomentose. Pinnse 
6—13 pans, 1*5—5 inches long. Leaflets 10—30 pairs, ‘3-' 4 by 
■1 — *15 inch, upper surface dark glossy green, lower surface glaucous, 
both surfaces with adpressed hairs or the upper surface glabrous, 
lineai^oblong, apex cuspidate, base truncate- Flowers white, in 
heads '4 — *6 inch diameter on peduncles *5-'6 inch long. Calyx 

glabrous or glabrescent- Inflorescence a large terminal panicle the 
lower branches of which are axillary. Pod 4 — 6 by *§ — l'l inches, 
thin, flat, clothed with minute hairs and purplish when young, glabrous 
when mature- Seeds 5 — 11. 

Ocfiura throughout tbs Bhabar and Iotv valleys in the outer bills up to 3,600 

feet. Fairly common in scrub and open miscellaneous forests where it is more often 

eeon as a sarmentoee shrub ti — 12 feet high. Flowers : August-September, Fruit : April. 

4. ALBIZZIA, Durazz. 

Trees or shrubs without thorns or prickles, rarely climbing, leaves 
evenly bipinnate ; pinnae paripinnate ; stipules 0. Flowers in globose 
heads, rarely in spikes; peduncles distinct, axillary or in terminal 
panicles. Calyx campanulate or tubular, 5-lobed. Petals 5, connate in 
a funnel-shaped corolla. Stamens indefinite, monadelphou* at the base, 
filaments long-exserted. Ovary sessile or shortly stalked, many-ovuled. 
Pod large, thin, flat, indehiscent or tardily dehiscent. 

I. — Pfanek 6 — SO pairs ... ... ... 1, stipulate 

.11,-— PmniB 2 — B pairs. 

A. Leaflets less thfua 5 inch broad. 

1. Stamens *6 — ‘8 inch long, white ... 2. odoraiksinta, 

2. Stamens 1-1*5 inches long, pint ... ... 3. Julihrksiru 

B. Leaflets more than 5 inch broad. 

1. Finns 2-3 pairs. Stamens LI' 75 inches long 4. L&bbek* 

2, Finhsa 2 — 6 pairs. Stamens '4-'6 inch long 5. procera* 

1. Albizzia atipulata, Boiv. ,Vem. Sins, Gen. Kala-s.rr !'■ ■■ 

A medium- sized deciduous tree with open spreading crown attaining 
6 feet girth and 80 feet high. Bark grey, ^smooth, with horizontal 
wrinkles and occasional deep wide vertical fissures and with scattered 
small lenticels. Blaze ‘5 — 1 inch, cheesy, not fibrous, deep claret-colour- 
ed with bands of pink and streaks of white, gradually becoming whitish 
and somewhat fibrous next the wood, juice turning purplish on the blade 
of a knife. Eachis 6 — 12 inches long, glandular. Stipules large, cadu- 
cous. Pinnae & — 20 pairs, 2 — 6 inches long. Leaflets. 20 — 45 pairs, 
'3 — :5 by about '1 inch, linear-oblong, acute, slightly falcate, glabrous 
above, downy beneath, midrib very close to the upper edge. Blowers in 
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pamcled beads arranged in axillary and terminal panicles. Peduncles 
‘7 — 1'2 inches long. Corolla "2 — '25 inch long, yellowish-white. 
Stamens 1 — PS inches long, white tinged with pink. Pod 4 — 7 by '6 — '7 
inch, thin, glabrous, light brown. Seeds 8 — 10. 

Occurs throughout the area between 1,000 aud 4,500 fast. Suldonj common and 
generally seen in open typos of forest, especially grassy blanks in sal areas. It has 
been measured up to 13 feet girth. Flowers : April— June. Fruit : December— March. 

2* Albizzia odoratissirna* Beuth - — A small subdeciduous tree attain- 
£» ing 4’ 5 feet girth and 60 feet high. Bark dark brown, slightly rough and 

thinly corky outside, exfoliating in irregular woody scales. Blaze ’4 — '7 
inch, very shortly fibrous, pink or red often with paler streaks, juice 
turning purple on the blade of a knife. Eacliis 4 — 8 inches long, glan- 
dular. Pinnae 3 — 8 pairs, 3 — 6 inches long. Leaflets 8 — 20 pairs, '7 — I 
by '2 — '4 inch, oblong, usually obtuse, midrib about one-third the breadth 
of the leaflet from the upper edge, pubescent or nearly glabrous above, 
tomentose or pubelcent beneath, subsessile. Flowers fragrant, in ped- 
unclad heads, which are solitary or in fascicles of 2—4 arranged in a 
large terminal panicle, the lower branches axillary. Peduncles ’5 — F3 
n* inches long. Corolla ‘3 inch long, pale yellowish-green. Stamens *6— '8 

inch long, white. Pod 3‘5 — 8 by ‘6 — 1'2 inches, thin, flat, reddish- 
brow», ultimately glabrous or pubescent. Seeds 4—12. 

Occurs throughout the area up to 3,500 feet. Scarce within the hills, but fairly 
common along the outermost rouge and in the Bhabar. Flowers : May- June. Fruit : 
March-April. 

3. Albizzia Julibrissin, Durazz. Syn. A. mollis , Boiv. Vera. 
Kaunera, Gen. Bkandir, SG. Sirsa, NG. — A medium-sized deciduous 
tree attaining 6 feet girth and 50 feet high. Bark rough, dark brown or 
blackish, exfoliating in small irregular woody scales. Blaze "3 — ‘5 inch, 
soft,- shortly fibrous, bright pink, reddish-brown or claret-coloured. 
Rachis 4 — 10 inches long, glandular'. Pinnae 4 — 7 pairs, 3 — 6 inches 
* long. Leaflets 10 — 30 pairs, "5— '7 by '15 — '25 inch, oblong, falcate, 

acute, oblique, more or less adpressed-hairy on both surfaces, midrib dose 
to the upper edge, subsessile. Flowers fragrant in peduncled heads, • 
which are solitary; or in fascicles of 2-3 arranged in a short terminal 
raceme, the^ lowest often axillary. Peduncles 1'5 — 3 inches long. 
Corolla '3 — '5 inch long, greenish-yellow. Stamens 1-1 '5 inches long, 
basal half white fading to pale orange-yellow, upper half rosy-pink dr 
pale purple. Pod 3 — 7 by ‘6 — 1 inch, thin, ultimately glabrous, pale 
brown or yellowish. Seeds 5 — 12. 

Occurs throughout the hills froru 5,000 to 8,000 feet, Fairly common in banj 
oak forest and along the hanks of streams in chir forest. Flowers : April — Jons. Fruit: 

r jfoveiuber-December. 
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4, Albizzia Lebbek* Benih. Yern. Siris t Gen. Bhandlr , Gen. — 
A large deciduous tree with spreading crown, attaining 13 feet girth and 
85 feet high* Bark dark brown or blackish often with silvery patches 
on the branches, rough, exfoliating in irregular thick woody scales. 
Blaze 'o—l inch, outer half of rich deep reddish rather hard not fibrous 
tissue, inner half of pale yellowish fibrous tissue, juice turning purple 
on the blade of a knife. Bachis 3 — 6 inches long, usually glandular. 
Pinna? 2-3 pairs, 2 — 8 inches long, often glandular. Leaflets 3—9 pairs, 
1-2 by '6 — 1 inch, the lateral oblong, the terminal obovate, glabrous or 
pubescent ; petiolules very short. Flowers very fragrant, in pedunculate 
heads. Peduncles 2 — 4 inches long, solitary or in fascicles of 2 — 4, 
axillary. Corolla *3™ '4 inch long. Stamens 1*1*75 Inches long, white 
fading yellowish the terminal third green. Pod 6—12 by 1-2 inches, 
thin, flat, strap-shaped, rigid, yellow. Seeds 8 — 13, pale brmvn, com- 
pressed, about '3 inch diameter. 

Occurs throughout tbe area tip to 3,500 feet. Fairly Ammon in mi seel Ian enuu 
foiesta of the Bhabar tract, especially iu valleys and on the banks of streams. Flow ere : 
April- May. Fruit: January— March. * 

5* Albizzia procera, Benth, Yern. Karao, SG. Karlin, B. — A 
large deciduous tree attaining 10 feet girth and 110 feet high. Bark 
smooth or nearly so, exfoliating in thin woody plates leaving shallow 
scars, pale greenish-yellow becoming pale yellowish-brown on mature 
stems. Blaze '5 — ‘7 inch, fibrous, bright pink or reddish usually mottled 
and narrowly banded with white, juice turning purple on the blade of 
a knife, Bachis 12 — 18 inches long, glandular. Pinnae 2—6 pairs, 
5^-9 inches long. Leaflets 6 — 16 pairs, 1-2 by '6 — ‘9 inch, ovate-oblong, 
oblique, obtuse, minutely adpressed-pubescent on both surfaces or 
glabrescent, the midrib nearer the lower edge; petiolules '05 inch long. 
Flowers in pedunded heads arranged in large lax terminal panicles. 
Peduncles usually in fascicles of 2 — 5, sometimes solitary, "5 — 1 inch 
long. Corolla '2 inch long, yellowish-white. Stamens '4~'5 inch long, 
pale yellow. Pod 4 — 8 by *7 — 1 inch, glabrous, brown, thin, flexible. 
Seeds 6—12. 

Occurs in the subhimalayan tract and outer and central ranges up to 3,000 feet. 
Common in miscellaneous forest bordering rivers and streams. Flpwers : June — August. 
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Herbs, shrubs or trees. Leaves alternate, rarely opposite, simple 
or compound; stipules free or adnate to the petiole, rarely 0, Flowers 
usually regular and hermaphrodite. Calyx-tube free or actuate to the 
ovary, usually 5-lobed, often bracteolate. Disk lining the adyx-tube 
or forming a ring at its base. Petals 5, rarely 0, inserted under the 
margin of the disk. Stamens per igy nous, usually indefinite, in one or 
more series. Ovary of 1 or more free or connate carpels; ovules 1 or 
more in each carpel; styles free or connate* Fruit variable, of ache nos 
berries or drupes, rarely capsular. 

I. — Kip 3 carpels not enclosed within the calyx- tube. 

A, — Carpels, solitary. 


* 1- 

Style in fruit terminal. Pet til a large 

L 

Pntnun. 

2. 

Style in fruit terminal. Petals minute 

2, 

Pygeum. 

3* 

Style in fruit subbasal. Petals large 

3. 

Pr insepia* 

B. 

Carpels, S or more. 



^ 1- 

Prickly shrubs. Fruit succulent ... 

4. 


-* 

Unarmed shrubs. Fruit dry. * 

(a) Calyx ebracteolnte. Fruit dehiscent 

5. 

Spir&n* 


(ft) Calyx bracteolate* Fruit indehiscent 

6. 

PotentiUa. 

II. — Eipe carpels enclosed within the calyx-tube* 



A. 

Carpeki many, free. Prickly shrubs with com- 




pound leaves 

7. 

Ro«a 


B. Carpels 1 — 5, connate or adnafce to the calyx- 
tube. Leaves simple, or when compound 
plant unarmed. 

1. Fruit pomaceoue. Ovary 5-reUed. 

■(a) Endocarp membranous or cartilaginous ... $. Pjjjus. 

(ft) Endocarp erustaeeoua, dehiscing longitu- 
dinally *** r .. *.^ 0. Stranv&sia. 

2. Fruit drupaceous. Ovary 2 — 5-celIed. 

(a) Leaves cut, toothed, or serrate .** 10. Crat&gu$. 

(ft) Leaves entire *>* ..* 1J. CotoneaMer. 

1, PEUNEJS, Linn. 


Trees or shrubs, mostly- unarmed and deciduous. Leaves simple, 
entire or toothed; petiole often 2-gland nlar. Flowers white or pink, 
solitary, fascicled, corymbose or racemose. Calyx -tube various, partially 
or completely deciduous in fruit, lobes 5- Petals 5, conspicuous* 
Stamens usually 20. Carpel 1 ; style terminal; ovules 2* Fruit a drupe 
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with an in dehiscent oi. 1 two-valved smooth or nigged stone, 1- rarely 2- 
seeded. 


I.-^X^Jowers pmk, solitary or fascicled, 

A. A small shrub, leaves about 1 inch Joag 

B. Trees with leaves exceeding 2 inches long 
X. Pedicels slender '3 — *6 inch long 

2- Pedicels 0 or quite short 
II- — Flowers white, in racemes, 

A- Leaf -base cordate. Petiole glandular, '7 inch 
long or more 

B. Beaf-haso not cordate. Petiole eglandular, less 
than *7 inch long 

1. Secondary nerves 5 — 7 pairs 

2. Secondary nerves 3 — 12 pairs 

3- Secondary nerves 16 — 25 pairs 


1 , Jacquemontii. 

2, cerasoidcs. 

3, Penka, 

4, cormda. 

5, acuminata, 

6, undAiJaia. 

7, nepalensi#. 


4. Frunus Jacquemontii, Hook f . Vern. Kurmtg or Targui, 
Bhotia, — A small deciduous shrub usually forming a low dense bush 
1-2 feet high, but stems up to 6 feet high and 1'5 inches diameter. 
Bark smooth with distant pale transverse lenticels, dark grey or 'black- 
ish, peeling off in thin lateral rolls. Leaves 1 inch long, elliptic obovate 
or narrowly oblong, serrate, glabrous, narrowed into a puberuloua petiole 
*l-’2 inch long. Mowers pink, appearing before or with the leaves, 

1 — 3 together, on puberirious pedicels - 1 inch long. Petals oSovate, 
'2 inch long. Drupe ‘3 inch long, ovoid, nearly dry, stone smooth. 

Occurs in.GKuhwa] up the Niti valley between 9,600 aud 11,500 (feet. Here it is 
fairly common on open atony south aspects, and is much browsed down by sheep. 
Flowers: May, Fruit: July-August- 

2. Primus cerctsoides, D. Don. Syn. P. Puddum, Roxb. 
Vern. Payan, Gen. — A medium-sized deciduous tree. Bark smooth, 
peeling off in thin horizontal strips. Twigs pendulous. Leaves 2-3 
inches long, elliptic or ovate-lanceolate, acuminate, finely simple or 
double serrate, glabrous and shining above. Petiole '5 inch long with 

2 — 4 glands near the top. Blowers pink, 1'8 — 1‘7 inches diameter, 

appearing before or with the leaves in umbellate fascicles. Pedicels 
slender, ‘3 — '6 inch Jong. Bruit an ovoid drupe, '5 — '7 inch long, red 
or yellow ; stone rugose and furrowed. ■ 

Occurs zb rough out the hills between 0,000 and 7,000 feet. Fairly common on the 
outer hill ranges. Flowers : October — December. Fruit : April- May, 

3. Pranas Perslca, Stokes. Vern. Khirdla , NG. Am, Gen. 
Eng. The Peach.~A small deciduous tree. Bark rough, dark grey, 
exfoliating in small strips a few inches long. Blaze orange-brown 
paling towards the. interior. Leaves simple, 2' 5— 4 inches long, 
lanceolate ovate-lanceolate or lanceolate-oblong, acuminate, usually hairy 
oil the midrib beneath wheji young, serrate. Petiole '2 — '7 inch long, 
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glandular or not. Stipules fimbriate* Flowers 1-1'S inches across, pink, 
usually before sometimes with the leaves, sessile or shortly pedicel led, 
mostly solitary on the previous year's wood. Drupe downy, succulent, 
stone deeply furrowed. 

The Punch though not indigenous is cultivated throughout the area, but mainly 
iii the hii la. In the Dh & ul i va ] ley in £J pper G a vk wulI this sp ec ies ha s beer into c j 'j 11 1 - 
pletely naturalised and is found growing practically wild between 8,000 and 10,500 fee!\ 
Flowers : January — May* Fruit : May— October* 

4- Pnrnus cornuta, Wall. Svn. P r Padus of F. B. 1. non Linn. 
Yern. Jdmun or Jdmuna , Gen* Eng. The Bird-Clierry,— A small 
or medium-sized deciduous tree attaining 6 feet girth and £10 feet high. 
Boughs rather short, spreading horizontally. Bark roughish, exfoliat- 
ing in small irregular woody scales, light grey or brown becoming black- 
ish on old stems. Blaze '4 — *75 inch, pinkish -brown, fibrous, and with 
peculiar cellular structure due to narrow fibrous bands running in two 
directions at right angles. Leaves 4 — fi'5 by 1*3— 2' 5 inches, oblong- 
IancA)late or oblong-ovate, acuminate, base cordate or rounded, closely 
serrate, glaucous beneath, main lateral nerves 12— Ifi pairs bearded in 
the axils beneath. Petiole '7 — 1*7 inches long, pink or red, usually 
with a pair of glands near the top. Bud-scales and floral bracts large, 
pink.* Flowers fc 2-'3 inch diameter, white, in terminal or axillary 
drooping racemes 4 — 6 inches long. Fruit a globose drupe ’3 — '5 inch 
fongj first red, then black when fully ripe; stone thick, rugose. 

Occurs throughout the hills between 6,500 and 11,000 feet. Sometimes only a 
shrub. Very common in many forest b of karshu, telunj or stiver fir on the inner 
ranges, especially in moist localities* The bruised leaves and bark smell of almonds. 
The leaves turn bright orange or yellow before falling. Leaf-fall often commences in 
July. Flowers : April-May. Fruit : July — October. 

3. Prmms acuminata, Wall. — A small evergreen tree up to 5 feet 
girth. T|wigs slender, glabrous. Leaves 3—5 by 1-1'7 incEfes, 
lanceolate or oblong-lanceolate, caudate-acuminate, sharply serrulate or 
entire, base obtuse or rounded, glabrous, without tufts of hair in the 
nerve-axils beneath, main lateral nerves 5 — 7 pairs. Petiole - 2 — *6 inch 
long T glabron s s without glands . Flowers "25 — ‘35 inch diameter, 
yellowish -white, in solitary or fascicled slender axillary racemes 1"5 — 4 I 
inches long. Pedicels 15 — *2 inch long (in the specimen collected by 
Mr. W. J. Lambert in East Aknora on which the occurrence of this \ 
species within our area is based, the pedicels attain ‘6 inch long). 
Bachis and pedicels glabrous. Drupe ovoid, about '4-'5 inch long, i 

Stone thin, smooth. : 

This species has been recently collected in East Almora and is reported to occur j 
in the Sarjn* Odri. and Kali valleys between 2,000 and 2,500 feet. Flowers : September- 
Oetcbar, 
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6. Primus undulata, Ham. Verm Aria or Gadh-am. NG-. 
A ruiva, A.— A medium-sized deciduous tree with rounded crown attaining 
6 feet girth and 50 feet high. Bark rough, dark grey or blackish, often 
with conspicuous raised circular lenticels and exfoliating in small woody 
scales. Blaze ‘4-‘5 inch , strongly reticulate-fibrous , pale yellowish- 
or pinkish-brown rapidly turning reddish-brown on exposure. Leaves 
3-4‘5 by l-l'7o inches, oblong or elliptic, usually widening upwards, 
acuminate, base rounded, closely and shallowly apiculate-crenate , 
glabrous except for tufts of hairs in the lower nerve-axils beneath, 
secondary nerves 8 — 12 pairs. Petiole '3 — ‘5 inch long, usually, if 
not always, without glands, Flowers '3-'4 inch diameter, white, in 
solitary erect racemes 2 — 5 inches long on the old wood in the axils of 
leaf-scars. Pedicels '1 — 'IS inch long. Rachis and pedicels pubescent. 
Drupe ovoid, '2 inch long, seated on the persistent calyx, red becoming 
black when ripe. 

Occurs throughout the central and inner ranges between 4,500 and 9,000 feet. 
Net uncommon in moist localities and along tlia banks of streams. Flowers April* 
Kay. Fruit : July, 

7. Primus nepalensis, Set, Vern. Bhang-bMht, Bhotia. — A 
small deciduous tree. Bark fairly smooth, grey, with large circular 
lenticels. Blaze '3- '4 inch, orange-brown. Leaves 4 — 8 by„ 1-2' 5 
inches, lanceolate or oblong-lanceolate, finely eremite -serrate* acuminate, 
base usually acute not cordate, glabrous, glaucous aud without tufts of 
hair in the nerve-axils beneath, secondary nerves 16 — 25 pairs. Petiole 
■3 — '5 inch long, without glands. Flowers about ’3. inch diameter, 
white, in terminal racemes 3—5 inches long. Pedicels '15 — '25 inch 
long. Rachis and pedicels pubescent. Drupe ovoid, '5— ‘75 inch long, 
red becoming purplish-black when ripe, fleshy. Stone thick, smooth. 

Occurs oe the central and inner ranges between 5,500 and 6*500 feet, but is 
scarce- Flowers : April-May* Fruit : October 'November, 

2. PYGEUM, Gartn. 

Evergreen shrubs or trees. Leaves simple, alternate, sometimes 
with a pair of flat circular glands at the base of the blade ; stipules 
minute, caducous. Flowers small, in racemes, sometimes male only by 
suppression of the ovary. . Calyx-tube deciduous usually in a ring at 
the middle; lobes 5-6, very small. Petals 5-6, like the sepals or very 
small and villous. Stamens 10—40, often in series of 10. Carpel I; 
ovules 2. Fruit ■ a transversely ellipsoid, obscurely 2-lobed, indehiscent 
drupe; pericarp thin, dry or fleshy. . 

Pygeum acuminatum, Colebr , — A small evergreen tree. Twigs at 
first densely tomentose, soon becoming quite glabrouB. Leaves 4 — 6"5 
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by 1'75— 2'75 inches, elliptic or ovate-oblong, entire, acute or shortly 
acuminate, base rounded or shortly acute, densely tornentose on the 
undersurface when young bet soon becoming glabrous, shining, 
coriaceous, midrib and 6 — 8 pairs of secondary nerves prominent 
beneath. Petiole ‘4— '7 inch long, grooved above. Flowers yellowish- 
green, in axillary tornentose racemes 2 — 5 inches long. Pedicels about 
*1 inch long. Calyx tornentose. Drape transverse! v -oblong* *fi-' 7 
inch on the longer diameter, with a shallow median furrow, somewhat 
woody. 

Tliis epecies has been recently collected by H, G. Champion in the Bhargot 
NaIJii of the Haldmuii Division* which is ti westerly extension nf i U previously known 
distribution. Flowers : August, Fruit : April — June, 

3. PRINSEPIA, Boyle. 

A shrub. Leaves lanceolate, serrate. Calyx persistent, tube cup- 
shaped with 5 unequal rounded lobes. Petals 5, inserted at the mouth 
of the calyx, rounded, short-clawed. Stamens many, inserted with the 
petals ; filaments short. Carpel solitary, sessile ■ ovules 2. Emit a fleshy 
drupai 

Prinsepia utills, Boyle . Yetn- Bhekal, Gen, — A bushy sub- 
deciduous shrub usually 4 — 6 feet high, but attaining 12 feet with stem 
3 inches diameter. Young branches smooth and green, armed with 
straight stout axillary thorns up to 1'5 inches long. Bark rough, 
pinkish or grey, exfoliating in thin almost papery scales. Blaze '1 inch, 
yellowish. Leaves 1—3 inches long, lanceolate, narrowed at both ends, 
minutely serrate, coriaceous, glabrous. Petiole ’2-‘3 inch long. Flowers 
'4~*54nch diameter, white, in short axillary racemes ; pedicels ‘2-— -‘5 inch 
long. Drupe oblong-cyhndric, fleshy, ’5—7 inch- long, purple when 
ripe. Seed one, smooth. 

Occurs throughout the hills between 3,000 and 0 T 500 feet. Common in secondary 
scrub forest near cultivation, especially on open sunny aspects. Flowers : December— 
April. Fruit ; May — July. 

4. RUBUS, Linn. (The Raspberries and Blackberries .) 

Creeping herbs or erect or climbing shrubs, usually prickly. Leaves 
alternate, simple or compound; stipules free or adnate to the petiole. 
Flowers in paniclee, rarely solitary, white or red. Calyx-tube broad; 
lobes 5, persistent. Disk lining the calyx-tube. Petals 5. Stamens 
many, inserted on the margin of the calyx-tube. Carpels many, on a 
convex receptacle; ovules' 2. Fruit a cluster of small fleshy 1 -seeded 
drupes crowded on the receptacle, rarely few, 

I. — Leaves Lfoliolate. 

A. Leaves more or less densely pale tornentose 
beneath. . 

1. Leaves acuminate, obscurely Iobed or not 1. paniculate 

g, Leaves orbicular, always more or less lobed ... % retimlatus , 
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B, — Loaves glabrous beneath ... ... 3- mmmuffl* 

II, — Lcj l vea rt igi la te E y 3 — 5- f oliolate , 

;L Terminal len-flat elliptic or ob! ancsolatc ... 4* alpislns. 

'1. XWmiiiiEl leaflet sessile* rhniuboM -ovate ... 5. ahtior&nn i&. 

llL-LenTt 1 ?* pinnate. Leaflets usually 3. 

A. Plovers pink ... ... ...6. nivens. 

B. Flowers white. 

I, Stoma covered with white waxy bloom 7. bifiaruu* 

*2 r Stems not covered with a white bloom 
(a) Stems tomeutosc, bristly* 

'(i) Lower leaf -surface with dense short tomen- 

titm, ea nascent ... S. elHpticus. 

(ii) Lower leuf- surface glabrous except the 

nerves, green ... ... ... 9* /amcutattis. 

{£>) Stems glabrous* no bristles ... .*,10. macilentus. 

IY. — Leaves pinnate. Leaflets usually 5 — 7. 

A. Flowers pin k , . . * * . ...'ll. lastoc&Tpus , 

B. Flowers white ... **. ... 12* TOB&foUiiB* 

In addition to these, Rub uts nutans, Wall, occurs throughout the central and inner 
ranges be tween 6 , 500 and 10 ,000 feet - The creep in g slend er unarmed steir# are 
perennial* but scarcely woody. It has trifoliolate leaves, large white flowers the calyces" 
of which are densely clothed with long pink bristles, and an edible red fruit. 

1. Ruftus paniculatus, Smith. Vein. Kathttia, NG. — An ever- 
green climber with rambling branches and steins which attain 3 inches 
diameter and 40 feet high. Twigs densely white-tomentose, sparsely 
armed with short recurved prickles up to '1 inch long. Old stems often 
develop swellings at the joints. Bark roughish, pale ashy or pale 
brown, exfoliating in small thin irregular scales* Blaze '2-’3 inch, 
fibrous, pinkish-brown closely and finely streaked with reddish- 
brown, the whole turning orange-brown on exposure. Leaves 
simple, 3’5 — 8 by 3 — 6 indies, ovate-cordate, long or shortly 
acuminate, obscurely 3 — 5-lobed or not, base 3 — 5-nerved with 3— -6 
secondary pairs above the basal, toothed, upper surface clothed when 
young with deciduous tomentum, lower surface velvety with short dense 
white tomentum. Petiole '5 — 2'5 inches long, terete, wbite-tomentose, 
usually with a few prickles. Flowers white* *7-'S inch across the 
green sepals, in loose terminal panicles, lower branches. sometimes in the 
axils of the upper leaves. Pedicels *2 — 1 inch long. Fruit *5 inch 
diameter, black. Drupelets succulent, glabrous. 

Occurs throughout the hills between 4*000 and 7,000 test* Common, especially 
bordering streams and in moist depressions in banj forest. Flowers i May-June* Fruit : 
June -July. 

2. Rttbus reticulatus, Wall . — A straggling shrub. Twigs clothed 
with short pale tomentum and a sparsely armed with short recurved 
prickles, Leaves simple, 3'5 — 7'5 by 3 — 7 inches, cordate-orbicular. 



more or less S — 7-lobed, finely toothed, sparsely hairy above, densely 
whiie-tomentose beneath, base 5 -nerved, with conspicuous reticulate 
venation throughout. Petiole 1;5 — 3'5 inches long, tomentose, usually 
with a few prickles. Flowers white, about \5 inch diameter, in few- 
flowered corymbs which are either axillary or arranged in a terminal 
.panicle. Pedicels '.3 — - o inch long, tomentose. Fruit black. 

This species is reported to occur in the Central and Bust AJmnra Divisions between 
7*000 and 8,000 feet. There is only one incomplete specimen at Debra Bun collected 
from the Pindar! valley by Mr- F. B. Dickinson, Flowers during the mins. 

3* Rubus acuminatus, Sm . — A shrub with long arching branches. 
Twigs glabrous, sparsely armed with short recurved prickles. .Leaves 
simple, 2‘5 — 4'S by 1-2 inches, ovate or ovate-oblong, caudate-aemninote, 
base cuneate or truncate, finely 1- or 2-serrate, base 3-nerved with 5 — 7 
pairs of secondary nerves above the basal, glabrous beneath, more or 
less hairy on the main nerves above. Petiole '4 — ’8 inch long, glabrous 
or nearly so* usually with a few prickles, Flowers white, *4-‘5 h inch 
diameter, in few-flowered corymbs which are either axillary or arranged 
in a terminal panicle up to 12 inches long. Pedicels glabrous. '3 — *6 
inch long. Fruit scarlet, enclosed by the calyx. 

This species is repotted to occur in the Bimikhet and Bast AJntora Divisions 
between 3,000 and 7*000 feet. There is only one specimen from this area nt Delirn. 
Dun* and this jp believed to have been collected by Dnthie in the Sarju valley, ^ Flower*: 
August- September. 

4- Rubus alpestris, Bluim . — A deciduous shrub with rambling* 
sometimes almost scandent stems up to 10 feet long and ‘75 inch 
diameter* aimed with nearly straight distant pricldes up to '4 inch 
long. Twigs smooth, usually tinged purple, glabrous or with scattered 
gland-tipped bristles when quite young. Leaves digitately 3- and 
exceptionally 5-foliolate, the lateral leaflets somewhat smaller and 
oblique. Terminal leaflet by 1-1'7 inches* elliptic or 

oblanceolate, acuminate, base cuneate, acutely 1- or 2-crenate-serrate, 
sparsely pubescent on both surfaces especially on the nerves beneath, 
secondary nerves 7 — 10 pairs armed with a few small prickles beneath. 
Petiole *7 — 1'7 inches long, clothed with spreading hairs and gland- 
tipped bristles. Stipules linear-lanceolate, ’3-'4 inch long. Flowers 
white tinged with green, *8—-l inch diameter, 1 — 3 together, axillary or 
terminating the short lateral branches. Calyx armed with short 
straight prickles* densely tomentose on the lobes outside and with 
pink gland-tipped bristles, lobes caudate. Pedicels '4— '8 inch long. 
Fruit '5 inch diamejjpr, bright red. Drupelets succulent* glabrous. 

Occurs tWughout the main Himalayan range between 7*500 and 9*500 feet. It 
is "found - in forest of Quercns ecarpif olw* hut is not cauunpn. Bowers ; June- 

July. Bruit : July — September. 
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8. Rubus almorensis, Dunn . — An undershrnb with prostrate weak 
straggling stems, sparsely aimed with short recurved prickles. Twigs 
densely clothed with short grey tomentum. Leaves digits tely 3- 
toliolaie or sometimes 3-Iobed towards the end of the branches and on 
vigorous young shoots. Petiole .Vo — 2'6 inches long, densely tomentose, 
usually armed with a few shbrt prickles. Stipules ‘4 — "7 inch long, 
free, ovate, deeply pectinate. Leaflets sessile, more or less lobed, acutely 
serrulate, rugose above with prominent reticulate venation beneath 1 , 
lower surface tomentose but not white, upper surface sparsely hairy. 
Terminal leaflet, 2*3 by 1'S — 2'o inches, rhomboid-ovate, usually acute, 
base cuneate. Lateral leaflets oblique, base rounded. Flowers white, 
about '8 inch diameter, in small terminal panicles. Pedicels *5 — 1 inch 
long, with a pair of large pectinate bracts at the base. Calyx densely 
tomentose, teeth lanceolate-acuminate. Fruit red, succulent. Drupe- 
lets large, few. 

This species was collected by Mr. W. J. Lambert m the Bamganga Talley below 
Nimakpani at about 8,500 feet. He thinks it may be a hybrid between ii. nutans , Wall 
and R ♦ retienlatvBi Hook f, Blowers towards the end nf the rains. * 

6. Rubus niveus, Wall. — A deciduous, shrub with erect or sub- 

erect usually arching stems 2 — 6 feet high and up' to '5 inch, diameter. 
Stems without, waxy bloom, yellowish-brown or reddish. ■ Twigs glabrous 
or tomentose.. Prickles few or many, hooked or nearly straight, extend- 
ing to the petioles and sometimes to the inflorescence. . Leaves on canes 
of the year up to 12 inches long. Leaves on old caries 3 — 6 inches 
long; leaflets 3, rar'elv 5; lateral leaflets 1-2' ff inches long, sessile or 
with petiolules up to ’4 inch long, usually ovate ; terminal leaflet often 
cordate and lobed; all sharply 1- or 2- serrate, usually hairy above, green 
and glabrescent (R. concolor, Wall.) or more usually white-tomentose 
beneath, nerves prominent on the lower surface. Petiole glabrous or 
tomentose. Flowers pink, '3 — 1 inch across, the lower axillary, often 
solitary, the upper often forming a terminal raceme. Pedicels '1-1 inch 
long, tomentose. Calyx densely tomentose; lobes ovate-lanceolate,, 
acuminate. Petals shorter than the calyx, erect. Fruit dull red, ’5 
inch diameter. Drupelets numerous, hairy. , 

Occurs throughout the bills between 5,600 and 11,500 feet. Very common and 
often gregarious iu openings in forest of Quercus scmecarplfolte or Refute utilis. Blowers : 
Apii^— J ime. Fruit : June- J uly - An exceedingly vari able plant with many vane ties . 
A variety (my specimens numbered GS9, 698 and 749 at Debra Dvm) found between 7,000 
and 8,500 feet in the Dlmuli valley of North Garhwal liad low almost procumbent stems, 
leaves densely white -tomentose beneath, the terminal leaflet suborbicnlar, and the 
petals white or faintly tinged pink. The fruit was orange-red when ripe. This is 
probably var, r&ceim&us. 

7. Rubus bifloras, Buck. -Ham. — A suberect deciduous shrub with 
arching stems up to 8 feet high and 2 inches diameter, ’armed with 
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nearly straight prickles up to ‘5 inch long. Bark smooth, mahogany- 
red, -or purplish-brown, covered with a white waxy bloom. Leaves on 
canes of the year up to 12 inches long. Leaves on old canes 2 — 6 inches 
long; leaflets usually 3 ? but sometimes 5 and rarely 1 or 7; lateral 
leaflets 1-2*5 inches long, sessile, ovate; terminal leaflet 1*5 — 3 by 
'7 — 1*5 inches, usually broader than the lateral, often CGvdate and 8- 
lobed ; all nearly glabrous above, white-tomeritose beneath, inciso- 
serrate. Pfetiole and rachis glabrous or tomentcse, armed with stout 
recurved prickles, Blowers white *7 — 1 inch diameter, axillanv 

solitary or in few- -flowered umbel liform cymes. Pedicels slender, 
usu al ly glabrous , some tim e s prick 1 y T '5 — 1 '5 indies 1 on g . Cal y x 
glabrous or tomentose without, lobes broadty ovate, short-acuminate. 
Bruit orange or yellow, + 6-*7 inch diameter. Drupelets many, glabrous, 
succulent. * 

Occurs throughout the hills between G,5QD and 0,500 feet, Fairly common, but 
somewhat local with a tendency to gregariousnesy in newly formed openings in oak 
forest snch as where fellings have occurred, Flowers : April — June. Fruit Jmie-July. 

8 ! Rubus eiliptlous, Smith. Vem. Hirnalu, BD. Hisra, Gr. 
Hissab, A. — An evergreen shrub with snberect often arched or straggling 
stems up to 8 feet high and l'S inches diameter. Twigs tomentose, 

. glands scanty, bristles numerous rusty-brown. Prickles short, stout, 
conical slightly curved on the branches hooked on the petioles and 
midrib. Leaves trifoliolate, 4 — S inches long. Petiole stout, tomentose, 
bristly, 1 — 3 inches long. Terminal leaflet 2'5 — i by 1'7S — 3'25 inches, 
elliptic or orbicular-obovate, retuse or abruptly acute, hairy above, pale 
with dense short tomentum beneath, closely and finely toothed, with 
9 — 12 pairs of secondary nerves prominent beneath and considerably 
depressed above. Lateral leaflets smaller. Blowers white, ‘3 — ‘5 inch 
diameter, in dense axillary and terminal panicles. Pedicels "2 — '4 inch 
long, tomentose. Calyx tomentose. Fruit yellow, '5 inch diameter. 
Drupelets succulent, glabrous. 

Abundant throughout the hills between 2,500 and 7*000 fast. Found in all 
types of forest, but r is typical of open cMr and banj forest. Flowers : January — April, 
Fruit : April-May, 

9. Rnbas fascicnlatus, Buthie. — An evergreen shrub with suberect 
often arched or straggling stems up to 8 feet high and l’B inches 
diameter. Twigs pubescent, bristles numerous pink. Prickles short, 
stout, straight on the branches, hooked ori the petioles and midrib. 
Leaves trifoliolate, the lateral smaller. Petiole stout, tomentose, bristly, 
•5 — 1*8 inches long. Terminal leaflet 2 — 5 by 1*5 — 3‘5 Inches, elliptic 
: or orbicular, abruptly short-acuminate, glabrous above, glabrous beneath 
except . for a few scattered hairs on the nerves, closely and finely toothed, 
with 8—10 pairs of. secondary nerves, prominent beneath. : Flowers 

14 
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white, '5-' ‘6 inch diameter, in dense axillary fascicles and short 
term inal panicle s . Pedicels * 2- — -* 4 inch I on g > tom e ntos e . Calyx 
tomentose* Fruit yellow* Drupelets rather dry, glabrous* 

Occurs throughout the hills between 5,500 and 8,000 feet. Fairly common along 
ravines and watercourses in shady forest, but somewhat local. Flowers : March -April. 
Fruit ; May-June. 

10- Rubus macilentu&t Gamh. Verm Insula, NG. — A suberect 
evergreen shrub with low rambling stems not rising more than 1-2 feet 
from the ground. Twigs glabrous, shining. Prickles much flattened 
from a broad base, curved or nearly straight, extending to the leaves. 
Leaves on canes of the year up to 8 inches long* Leaves on old canes 
up to 5 inches long; leaflets 3, rarely 1, the terminal usually twice the 
size of the lateral; lateral '5—2 inches long, subsessile, ovate or^ovate- 
lanceolate; terminal 1—8 by ‘6—1*5 inches, lanceolate or .sometimes 
ovate, apex acuminate acute or sometimes rounded, base rounded 
cuneate or snbcordate, acutely and finely double-serrate, glabrous or 
nearly so. Petiole channelled, glabrous or nearly so. Flowers white, 
'3 — ‘8 inch diameter, on short lateral leafy shoots, solitary *or in 
clusters of 2-3, axillary or terminal* Pedicels about *5 inch long, 
pubescent or glabrous* Calyx pubescent, lobes caudate-acuminate* 
Fruit yellow or orange, ‘5 inch diameter, the columnar receptacle visible 
between the fruit and the calyx. Drupelets many, glabrous* * 

Occurs throughout the bills between 5,500 and 9,000 feet. Fairly common in open 
panj and karshu forest. Flowers i April— June. Fruit ; June- July, 

11. Rulras lasiocarpns, Smith * Vern, Kala-himdht, BD. Kala- 
hissol, NG\ Kalhissatt, 4* — A large suberect shrub with spreading often 
arched or straggling stems up to 10 feet high and 1 inch diameter* 
Stems armed with stout nearly straight spines, smooth, reddish- or 
purplish-brown with thin white often transparent bloom disappearing 
with age. Young twigs and petioles sparsely hairy, armed with recurved 
spines. Leaves on canes of the year up to 10 inches long. Leaves on 
old canes up to 6 inches long; leaflets 5 — 7, rarely 13; lateral sessile or 
subsessile, ‘7 — 2 inches long, usually lanceolate; terminal 1-2*5 inches 
long, rhomboid or ovate, often 3-lobed; all acute, sharply 1- or 2-serrate, 
glabrous above when mature, with white felted Momentum beneath, 
lateral nerves impressed above, prominent beneath, straight and parallel/ 
Flowers pink, '3 — '5 inch diameter, in axillary or terminal, usually 
pedunculate, often panicled corymbs. Pedicels tomentose *3— '6 inch 
long* Calyx densely grey-tomentose inside and outside ; lobes lanceolate, 
acuminate. Petals erect, shorter than the calyx* Fruit black, ‘3 — '5 
inch diameter. Drupelets numerous, hoary, succulent. 

Occurs throughout i . he area between 1,500 and 7,500 feet* Common in most types 
bf forest and on waste land* Flowers; March — June. Fruit : Jnne-July* 
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Var. rosaefolias Hook. /.—This variety is very similar to Rttbns 
lasiocarpus as described above. It differs however in (1) the glabrous 
young twigs, (2) the undersurface of the leaf which is glabrous except 
for a few hairs on the nerves, (3) the glabrescent petioles, (4) the calyx 
which is glabrous without and clothed with dense felted tomentum 
within, (5) the caudate-acuminate calyx-lobes, (6) the smaller and more 
compact inflorescence. It has been collected near Gulabkoti in North 
G-arhwal at 7,000 feet. 

There is algo another well-marked variety found growing ia abundance in the oak 

forests round Naini Tal between 7,000 and 7,500 feet. This variety chiefly differs from 
the type as already described in the following points: — (1) the stems seldom exceed 3 feet 
high and '26 inch diameter, (2) leaflets rarely 7, usually 5, (3) leaflets beneath usually 
only pubescent on the nerves, the intervening portions glabrous or nearly so, (4) drupelets 
fewer* larger and less compact, (5) fruit ripens nearly a month earlier* ' 

12. Rubus rosffifolius. Smith. — A subdeciduoug shrub with weak 
procumbent or straggling steins 2 — 5 feet high and up to ’5 inch 
diameter* Bark smooth, green, without bloom, armed with stout 
recurved prickles. Young shoots purplish with scattered glandular hairs 
and gather numerous hooked prickles. Leaves 5 — 10 inches long* 
Petiole with glandular hairs and hooked prickles* Leaflets 5 — 7, but 
sometimes up to 11, subequal the lateral sessile or shortly stalked, l'o — 3 
inches long, lanceolate or ovate-lanceolate, acuminate, base obtuse or 
rounded, doubly inciso-serrate, upper surface with scattered hairs, lower 
surface glabrous and pale green (not white), lateral nerves straight 
and parallel* Stipules linear-lanceolate, acuminate, inch long. 

Flowers white, L1'2 inches across the spreading petals, axillary and 
terminal, solitary or in few-flowered panicles* Pedicels '5 — 2 inches 
long, with scattered glandular hairs* Calyx glabrescent outside or 
tomentose near the margin, with dense short felted tomentum inside ; 
lobes caudate-acuminate, much exceeding the petals* Fruit scarlet, 
'5 — l’o inches diameter* Drupelets very numerous, small, glabrous* 

Occurs throughout the hills between 5,600 and 8,000 feet* Local and generally 
scarce ; usually found in shady forest and moist ravines. F lowers : April-May* Fruit: 
June- 

5* SPIE.33A, Linn. 

Shrubs or perennial herbs. Leaves alternate, simple or compound* 
rWith or without stipules, Flowers in axillary or terminal corymbs or 
cymes, white or pink* Calyx persistent, lobes 4-5* Petals 4-5* 
Stamens 20 — 60, free or connate below, usually inserted an the outer 
edge of an annular disk* Carpels usually 5, free or connate below* 
Seeds minute* Follicles usually dehiscent, 

I. — Leaves pinnate *.* *** *.* 1. Undleyann. 

IL — Leave simple* 

A- Inflorescence corymbose, pedicels normally 1- 
fiowered* 

1- Floral shoots 1 — 3 inches long **. 2, arcuate. 

9* Ffor&l shoots srcmlesg *** 3. hifpoleitca. 
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B, TnflctfeiscGEee paniculate, lowev branches cymoae 
move than 1 flowered. 

1. Blowers bisexual * white. 

(a) Ripe carpels villous ... *« 4, canes cens. 

(b) Ripe carpels glabrous ♦» $■ vaccmifolia, 

2* Blowers unisexual, pink ... ... 6. bella, 

1. Spireea Lindleyana, Wall. Syn. S. sorbi folia, Linn. Vein. 

WSpana. or Bhiloka, NGr. — A large deciduous shrub with steins up to 15 
feet high and 4 inches diameter. Stems often procumbent, sending up 
strong adventitious shoots. Bark of young shoots smooth, peeling off 
in thin papery strips, becoming roughish and dark brown or grey with 
numerous conspicuous circular lenticels on old stems. Blaze '2 inch, 

pinkish-brown densely speckled darker. Leaves pinnate, 10 — 15 inches 

long. Leaflets 13 — 23, 2 — i inches long, sessile, opposite, lanceolate or 
linear-oblong, base rounded, apex long-acuminate, margin sharply 
biserrate, the terminal leaflet sometimes lobed or imperfectly divided. 
Blowers white, ‘2 — '25 incli diameter, in large terminal panicles up 
to 18 inches long. Fruit of 5 carpels. * 

Occurs throughout the central and inner ranges from 6,500 to 11,000 feet. Some* 
times abundant and more or Ices gregarious on open boulder -strewn ground and stony tains 
slopes. Blowers: Jime-July, 

2. Spirssa arcuate, Hook f. Syn. S. Zabeliana, C. K. Sehn. — A 
small deciduous shrub 3 — 6 feet high with arching steins # up to *5 inch 
diameter. Twigs sparsely hairy or. glabrescent. Bark smooth, deep 
reddish-brown with prominent circular lenticels on the mature wood. 
Leaves simple, '3 — '8 inch long, elliptic or obovate, apex more or lesB 
deeply 3—8-toothed or sometimes entire and usually rounded, pubescent 
when young, glabrous when mature, paler beneath. Petiole up to T 
inch long. Flowers white or tinged with pink, '3-'4 inch diameter, in 
corymbs terminating short axillary leafy shoots 1 — 3. inches long. 
Pedicels up to '5 inch long, pubescent, the lower usually bearing a leafy 

: bract. Calyx-tube pubescent. Bisk conspicuous. Ripe carpels not 
immersed in the calyx-tube, glabrous or pubescent. 

_ Occurs on tee inner dry ranges bordering Tibet between 10,000 and 13,000 feet. 
Fairly common. Flowers : JuIy^August, 

3* Spirs&a hypoleuca, Dunn. Syn. S. divers ifolia f Dimn.—An 
erect deciduous shrub with steins 2 — 10 feet high and up to 1 inch 
diameter. Twigs ribbed , tomentose at first, but soon becoming glabrous. 
Bark of branches reddish, smooth, becoming grey on old stems. Leaves 
simple, '7 — 1*2 by "3 — '6 inch, obovate or oblanceolate, apex rounded 
quite entire or shortly 3-Iobed (on vigorous adventitious shoots the leaves 
often have a rounder form and may be lobed almost to the base, the 
margin of the Jobes becoming crenate and the whole leaf being consider- 
ably enlarged- Specimens of such shoots gave rise to the synonym S* 
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dwersifolia ), glabrous above, tomentose at first and persistently pubes- 
cent on the nerves beneath, pale and somewhat glaucous beneath* 
Petiole up to ’2 inch long* Flowers white, '35 — J 55 inch diameter, in 
corymbs terminating dwarf axillary shoots which often bear a rosette of 
leaves- Disk not conspicuous* Pedicels and calyx sparsely hairy or 
pubescent* Bipe carpels hairy along the ventral suture, not immersed 
in the calyx-tube. 

Occurs along (the mfom Himalayan range between 0,000 and 10,000 feet, but not 
on the central and outer ranges. It is somewhat gregarious and is usually found growing 
on limestone, preferring shady forest and north aspects. Flowers : May-June, 

3. Spiraea cane&cens, D* B t on. Vein. Mairdla , NG. Mairdb, 
BE* — An erect deciduous shrub with stems up to 15 feet high and 2*5 
inches diameter* Branches usually arching* Twigs densely pubescent 
when young* Bark reddish-brown or grey, slightly rough with small 
circular raised lenticels. Blaze less than *1 inch. Leaves simple, '3 — '5 
inch long (on vigorous adventitious shoots they may attain I'd by ‘75 
inch)^ elliptic obovate or oblanceolate, base usually cuueate, apex rounded, 
entire or 3 — 5-toothed at the tip, rather thick, more or less densely and 
persistently pubescent on both sides, paler beneath* Petiole up to *1 
inch long* Flowers white, '3 inch diameter, in cymose panicles termi- 
nating* short axillary leafy shoots 1 — 4 inches long, the shoots usually 
all turned f» one side of the branch* Disk conspicuous, yellow* 
Pedicels and calyx densely tomentose. Bipe carpels villous, half-sunk 
in the calyx-tube* 

Occurs throughout the hills best w eon 5,000 and 10.000 feet. Very common in 
secondary scrub forest and exposed situations, often on old abandoned cultivation. It 
is found on all aspects and shows a tendency to gregariousnese. Flowers : May-Jane. 
Fruit : October-November* 

8. Spiraea vaccinifolia, D* Don .— A subdeciduous shrub with erect 
or arching stems 2 — 6 feet high and up to ‘35 inch diameter. Bark 
fairly smooth, dark bluish-grey when old, reddish-brown when young* 
Leaves simple, variable in size, ‘5 — 1*5 inches long (on vigorous adventi- 
tious shoots they often attain 2*5 inches long), the flowering shoots 
usually bearing large leaves, ovate or elliptic-lanceolate, base narrowly 
or broadly cuneate*apex acute or obtuse, margin crenate or serrate and 
seldom entire, glabrous above, pale glaucous and glabrous or hairy on the 
nerves beneath* Petiole ‘15 — ‘4 inch long. Flowers white, T5 — ‘2 
inch diameter, in dense terminal and lateral branched corymbose cymes 
1—4 inches across. Pedicels villous. Bipe carpels glabrous; half-sunk 
in the calyx-tube* 

Occurs throughout the bills between 4,500 and 7,500 feefc. Very common, with a 
tendency to gregariousness in open banj forest* Ifc is also commonly found growing on 
banks between cultivation and in scrub forest. Flowers: May — July* Fruit : Septem- 
ber-October* 
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6. Spiraea bella, Sims. — A small erect deciduous shrub 2 — 4 feet 
high with stems up to '25 inch diameter. Leaves simple, 1 — 1'5 inches 
Jong, ovate elliptic or lanceolate, coarsely serrate especially in tile upper 
half, thin, membranous, pale glaucous beneath, glabrous above, glabrous 
or hairy on the nerves beneath. Petiole '1 — *3 inch long. Flowers 
unisexual, ‘3 inch diameter, pink or white tinged with pink, in branched 
corymbose cymes 1 — 3 inches across terminating axillary shoots £—8 
inches long. Pedicels villous. Pipe carpels glabrous except for a few 
hairs on the ventral suture, brown, shining, not snnk in the calyx-tube; 
styles spreading, as long as the valves. 

Occurs on the central and inner ranges between 8,500 and 10,000 feet. Common 
and often gregarious in silver fir and Quercus semscarpifoUa forests. Flowers : May-^ 
July. 

6. POTENTILLA, Linn. 

Perennial herbs, rarely shrubs. Leaves digitately or pinnately 
compound, the leaflets usually lobed; stipules adnate to the petiole. 
Flowers white or yellow, rarely red, solitary or in corymbose cmies; 
bracts leafy; braeteoles 5, rarely 4, under the calyx. Calyx persistent; 
lobes 5, rarely 4, valvate. Petals 5. Stamens many, 1- or more- 
seriate, rarely definite. Carpels many on a small dry receptacle; ovule 
solitary; style persistent or deciduous, ventral or terminal* Fftiit of 
many achenes, clustered on the dry receptacle. * 

I, — Flowers on woody shoots., 

1. Leaflets 5—11, *2— ’4 inch long ... ... 1. fruticosa. 

3. Leaflets 3, *4— ’8 inch long ... ... 2, rigtda. 

II, — Flowers on leafy herbaceous shoots. Leaflets 3 ... 3, eriocarpa. 

In addition to the above P. Sibbaldt, Haller, which lias been recorded from the inner 
ranges between 9,000 and 14,000 feet has a wood)- rootstock, but practically no stem. It 
has trifolialate leaves r suiter similar in shape to’ those of P. eriocarpa, but smaller and 
clothed with silky -hairs. The yellow flowers are about + 5 inch diameter in leafy silky 
cymes. 

1* Potentilla fruticosa, Linn. — A deciduous shrub 6 — 18 inches 
high with densely matted flexible decumbent or creeping stems up to '5 
inch diameter. Bark reddish-brown exfoliating in thin papery fibrous 
strips. Leaflets 5 — 11, '2 — h 4 by '05 — '15 inch, ob lanceolate, apex 

acute or rounded, densely clothed with white silky chairs on both sur- 
faces, the uppermost pair with decurrent bases, the remaining leaflets 
whorled about the rachis. Petiole '1 — '3 inch long, silky-hairy. 
Stipules *1 — *3 inch long, ovafe, brown, membranous, thinly silky-hairy 
or glabrescent. Flowers yellow, '6 — 12 inches diameter, solitary or 
2-3 together at the ends of the branches. Peduncles up to '5 inch 
long, villous, Braeteoles 5, as long as but narrower than the calyx- 
lobes, silky on both sides. Calyx-lobes silky without, glabrous within. 

" Occurs on the drier ranges bordering Tibet between 10,000 and 14,000 feet. 
Common. Flowers : July- August. The spaces here described is var. vehreata, Lindk 
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2. Potentilla riglda, Wall . — A bushy deciduous shrub 1 — 3 feet 
high with steins up to 1 inch diameter. Bark very rough, pale buff or 
cinnamon-brown , peeling off in papery strips. Leaflets 3, 4 4 — ’8 by '15 
— '3 inch, narrowly elliptic or oblanceolate, acute, clothed densely above 
less densely beneath with glistening white silky hairs, the lateral with 
broad bases. Petiole '15 — '6 inch long, silky-hairy. Stipules '3 — '6 
inch long, ovate, brown, membranous, silky-hairy. Flowers yellow, 
'7 — 1'5 inches diameter, solitary; peduncles up to 1 inch long, villous. 
Braoteoles 10, in pairs between the calyx-lobes, silky on both sides. 
Calyx-lobes silky without, glabrous within. 

Occurs along the slopes of the main Himalayas range between 8,000 and 12,000 
feet. Fairly common on open sunny aspects and on steep rocky ground. Flowers : 
J une — September . 

3. Potentilla eriocarpa, Wall . — A small deciduous shrub, the twigs 
densely covered with overlapping stipules. Leaves 3-foIiolate. Petiole 
1 — 3 inches long, slender. Stipules about '5 inch long, silky. Leaflets 
'o — 1'5 inches long, cuneate and entire in the lower half, deeply incised 
and tf>othed in the upper half, glabrous. Flowers '8 — 1'2 inches 
diameter, yellow, solitary, axillary and terminal, borne on slender her- 
baceous leafy shoots which arise from the tips of the stout woody 
branches. 

Occurs a(png the main Himalayas range between 9,000 and 14,000 feet. The 
plant is sometimes much reduced at high elevations. Flowers : July — September, 

7, ROSA, Linn. (The Robbs'.) 

Erect sa-rmentose or climbing shrubs, usually pricldy. Leaves 
alternate, imparipiimate ; leaflets serrate; stipules adnate to the petiole. 
Flowers terminal, solitary or corymbose ; bracts rarely persistent ; 
bracteoles 0. Calyx-tube with a contracted mouth; lobes 4-S* Petals 
4-5, usually large* Disk lining the calyx-tube, thickened in a ring at 
the mouth. Stamens many, inserted on the disk* Carpels many, 
rarely few; styles sometimes connate above; ovule solitary. Fruit a 
fleshy calyx-tube enclosing a cluster of coriaceous or bony achenes. 

I. — Erect ehrabs. 

X. Flowers 6-merous, pink. 

(a) Leaves 2 — S inches long, leaflets 7 — 11 ,*. 1, m acrophylla. 

(b) Leaves 1—3 inches long, leaflets 5 — 9 2, Webbiana* 

9* Flowers 4-meroua, white or yellow ... ... 3* sertcea, 

II* — A climbor* Flowers whits ... *.. *** 4. moschata, 

1. Rosa maoEopbylla, Lindl. Vein. Kunja, NG-. — An erect 
deciduous shrub with stems up to 15 feet high and 4 inches diameter. 
Bark dark purplish-green or nearly black ultimately becoming pale buff 
on old stems and exfoliating in large papery pieces. Blaze '1 — '25 inch, 
pink, rather fibrous. Prickles nearly straight, brown. Twigs glabrous. 
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Leaves 2-^8 indies long. Petiole pubescent, often prickly. Stipules 
adnate to the petiole, broad , spreading. Leaflets 7 — 11, mostly '5 — 1 
indi long, elliptic, usually nearly glabrous, finely simple-seirate almost 
from the base. Flowers pink, 1 — 2’5 inches diameter, solitary or 
corymbose. Peduncles, pedicels and calyx more or less bristly-glandular. 
Bracts '3 — '5 inch long, ovate or . lanceolate. Calyx-lobes 1-2 inches 
long, exceeding the petals, tips dilated sometimes toothed. Fruit red, 
w 5 — 1'5 inches long, irregularly oblong or pyriform, glandular-hairy, 
fleshy. 

Occurs throughout the hills between D,000 and 13,000 feet. Very common In 
forests of silver fir, spruce and karshu. Flowers : April — June. Fruit : September — 
November^ 

2. Rasa Webbiana, Wall. Yern. Skedmn, Bhotia. — An erect 
deciduous shrub 5 — 10 feet high with steins up to 2 inches diameter. 
Bark of young stems pink or reddish-brown becoming pale brown or 
ashy on old steins. Twigs glabrous. Prickles numerous, straight or 
nearly so, at first pink, then bright yellow and finally grey. Leaves 
visually 1 — 3 inches long. Petiole glabrous or pubescent, more cf less 
glandular, often prickly. Stipules adnate to the petiole, usually small. 
Leaflets 5 — 9, '2 — 1'3 inches long, snborbicular or obovate, glabrous or 
pubescent beneath, rather coarsely simple-serrate except towards the 
base. Flowers pink or deep red, 1 — 3 inches across, usually solitary. 
Peduncles and calyx usually bristly-glandular. Bracts variable. Calyx- 
lobes '5 — 1‘5 inches long, . usually with dilated tips. Fruit red, ovoid 
or globose, '5 — 1'5 inches long. 

Occurs on the dry interior ranges around Niti at the head of the Dhsiuli vei'ev in 
North Gwhwal between 9,000 and 18,500 feet. Fairly common on open stony ground 
associated with Junipsrus tnasropoda, Rosa sericea, etc. Flowers : June- July. 

. 8. Rosa aerlcea, Lindl. Yem. Durkunja, NG. and RK. — An 
erect deciduous shrub 5 — 10 feet high with stems up. to 1 inch diameter. 
•Bark of young stems smooth and reddish-brown, becoming silvery-grey 
or brown on old stems. Twigs glabrous, without bristles,, unarmed or 
.with distant prickles. Prickles straight, compressed, as broad at base 
as long. Leaves 1 — 3 inches long, not aromatic. . Petiole pubescent, 
rarely, prickly. Stipules adnate to the petiole, apigula.te, glabrescent. 
Leaflets 7 — 9, '5 — 1 inch long, usually oblong, toothed only towards the 
blunt apex, glabrous above, glabrous or pubescent beneath with silky 
midrib, but no minute glands beneath. Flowers white 1*2— -2 inches 
diameter, solitary, ebracteate,. scented. Peduncle glabrous, without 
glandular hairs, ’2— '8 inch long. Calyx-tube usually . glabrous, lobes 
long-pointed,^ densely. . pubescent. Fruit bright red, *5 — ’75 inch 
diameter, globose. 

Occurs throughout the hills between 8, 000. and 11,500 feet. Common b forest and 
on open ground, Flowers -May- June. Fruit : October-Noveniber, 



XXXIV. — KOSACE-®, 


217 


The plant I have described above seeina to agree with the original description of ii. 
sertcm as given by Lindlev. It also agrees with Tranche t T s forma glabrescens as described 
in his Planfra - Delavnyance, PJa-ntes do Chine, 1880; but these descriptions are very 
meagre, 

Var, glftndulcsa* Vern. Shedtt m , Bhotia. — An erect deciduous 
shrub 5 — 8 feet high. Bark of young stems reddish ? becoming grey on 
old stems. Twigs glabrous, densely clothed with glandular bristles, 
anuoa with prickles. Prickles straight, compressed, often as broad as 
long. Leaves 1-2 inches long, very aromatic. Petiole tomentose, un- 
armed. Stipules adnate to the petiole, apieulate, glabrous within, 
tomentose without. Leaflets 7 — 11, '3 — *7 inch long, usually oblong, 
toothed only towards the blunt apex, pubescent or tomentose above, 
more ox less densely hairy with numerous minute yellowish glands 
beneath. Flowers pale yellow or nearly white, l;5 — 2%5 inches diameter, 
solitary, ebracteate, scented. Peduncle pubescent, with glandular hairs, 
'5 — 1*3 inches long. Calyx-tube pubescent ; lobes long-pointed, 

tomentose. Fruit '25 — '35 inch diameter, globose or slightly obovoid. 

Occurs on the interior drier ranges bordciing Tibet between 9,000 and 13,000 feet. 
Common on open stony ground. Flowers : May-— July. 

This plant has hitherto been included under Rosa szncct i XrindL of which it has 
been considered a variety. I am inclined to regard it us a distinct species. It does not 
agree with any of the forms described by Fraiichet in his Plants Dekvayams, It 
resembles his forma pteracantha in the hairy leaves and calyx-tuba,* but does not possess 
the greatly elongated and winged prickles. 

4. Rosa moschata, J. Herrman . — A large subdeciduous rambling 
climber with stems up to 5 inches diameter and 50 feet high. Bark 
rough, dark reddish-brown, exfoliating in thin strips. Blaze '15 — '25 
inch, pale yellowish-brown, sometimes pink towards the outside, very 
fibrous. Twigs glabrous. Prickles recurved, . brown. Leaves 2 — 6 
inches long. Petioles ’pubescent, usually prickly. Stipules adnate to 
the petiole, narrow, glandular. Leaflets 5 — 9, 1 — 8 inches long, ovate 
or ovate-lanceolate, acute or acuminate, glabrous above, puberulous 
beneath, serrate. Flowers white, fragrant, 1 — 1*5 inches diameter, in 
terminal compound corymbs. Peduncles and pedicels grey-pubescent, 
not prickly or bristly. Calyx-lobes lanceolate, caudate-acuminate, entire 
or pinnatifid, Fruit, orange-red or. dull red, globose or ovoid, ‘3 — ‘6 inch 
long. 

Occurs throughout the hills between 3,000 and 8,500 feet. Very common in c)dr 
and btinj forest, especially in depressions ^id bordering streams. Flowers i Apr.il — June. 
Fruit l October— February. 

8. PYRUS, Linn. 

. Trees or shrubs, usually deciduous. Leaves, simple or pinnate. 
Flowers white, pink or red, in cymes or corymbs usually terminating . 
dwarf side shoots. Calyx-tube usually urceolafe; lobes 5, : persistent or 
deciduous. Petals 5. .Stamens 20 or more.. Disk annular or lining the 
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calyx-tube. Carpels 2 — 5, connate, adnate to the calyx-tube ; styles 
free or connate below ; ovules 2 in each cell. Fruit a pome, fleshy, 2 o- 
celled, cells with a cartilaginous or membranous, often 2-valved 
endocarp. 

L — Leaves simple. 

1, Leaves glabrous or glabrescenfc beneath when 

mature. 

(a) Fruit brown, *5 — 1 inch diameter ... 1. Pashto. 

( b ) Fruit red, t 3- t 4 inch diameter ... ... 2. baccate. 

2 + Leaves persistently woolly-tomentose beneath. 

(а) Leaves tabulate ... ... ... 3. lanata. 

(б) Leaves not tabulate ... ... ... 4, vestita, 

II. — Leaves pinnate. 

X. Inflorescence rusty- tomentoae. Leaflets 1-2 

inches long ... ... ... 6. JoHolasa. 

2. Inflorescence glabreseent. Leaflets *4 — 1 inch 

tang ... ... ... ... 6. microphyUa. 

1* Pyrus Pashia, Buck.— Ham. Verm Melial, Gen. Mohal , 
NG. Meb, A. — A small deciduous tree attaining 6 feet girth and 5[) feet 
high. Bark rough, dark brown or blackish, split up by deep cracks and 
exfoliating in small woody rectangular scales. Blaze '& — '75 inch, soft, 
pinkish turning brown on exposure. Stems sometimes armed with 
stout spines when young. Twigs woolly when quite young# soon 
* becoming glabrous. Leaves simple, 2 — 4 inches long, lanceolate or 
ovate-lanceolate , acuminate, sometimes caudate, crenate, woolly when 
quite young, glabrous and shining above, glabrescent beneath when 
mature, drying black. Petiole slender, up to 1'5 inches long. On young 
plants the leaves are often 3 — 5-lobed and sharply serrate. Flowers 
white, fragrant, '8 — 1 inch diameter, in corymbs or umbels. Pedicels 
'5 — 2 inches long, woolly. Calyx-tube glabrous or woolly without. 
Fruit globose, '5 — 1 inch diameter, brown ultimately turning black, 
rough with pale raised specks. 

Occtus throughout the hills between 2,500 and 8,000 feet. Common in most types 
of forest found at these elevations. Flowers : February— April. Fruit : December^ 
February. 

2. Pyrns baccata, Linn. Bag, The Siberian Crab. — A email 
deciduous tree with short bole and rounded crown attaining 5 feet girth 
and 20 feet high. Bark rough, reddish-brown., exfoliating in thin 
scales. Blaze ‘2 — ‘25 inch, yellow. * Twigs sparsely hairy when young, 
soon becoming glabrous. Old stems usually armed with stout, simple or 
branched spines 1 — 3 inches long. Leaves simple, 2 — £ inches long, 

: usually elliptic, acute or shortly acuminate, finely crenate-serrate, at first 
pubescent on the nerves on both faces ultimately quite glabrous. Petiole 
"5 — 1 inch long, pubescent at first, glabrous or glabrescerit when mature. 
Mowers white, -76 — 1 inch diameter, in umbels or fascicles on short 
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lateral leafy shoots. Pedicels slender, glabrous, 1 — 1'75 inches long. 
Calyx-tube glabrous, ‘1 inch long ; lobes lanceolate-acute, ‘2-'3 inch long, 
glabrous without, tomentose within. Fruit red, '3-‘4 inch diameter, 
-ovoid or globose, smooth. 

Occurs throughout the hills between 5,500 and 8,500 feet, Source, particularly in 
the outer ranges. Generally found in open forest. Flowers : April. Fruit : October — ; 
November, 

There is a variety found at about 9,000 feet which difters very markedly from the 
usual form which I have described above, and it will repay further investigation* In 
this variety the petioles midrib and nerves beneath are densely tomen'ose* Pedicels and 
calyx-tube are also densely tomentose* The fruit is somewhat larger and slightly rough, 
reddish-green with a few white spots ( Lambert ), From Lhe herbarium material available 
the leaves appear to be also larger and more acuminate. 

3. Pyrus lanata, D. Don. Vern. G-aiao, NG. Maul, CA.— A small 
deciduous tree attaining 4 feet girth and 80 feet high. Bark rough, 
exfoliating in thin woody pieces. Blaze '5 inch, pinkish-brown. Twigs 
c'othed when young with deciduous white wool, ultimately becoming 
glabrous and shining. Leaves simple, about 3 — 6 inches long, broadly 
ovate ^Dr elliptic, loosely woolly above when quite young, glabrous except 
sometimes on the midrib w r hen mature, white-woolly beneath; margins 
lobulate and serrate, lateral nerves 8 — 12 pairs, Petiole ‘2 — 1 inch long, 
stout, woolly. Flowers white, scented, ‘6 — 1 inch diameter, in terminal 
or subterminal woolly corymbs. Calyx-lobes lanceolate, acute, ‘1 inch 
long, glabroift outside, woolly within. Fruit about 1 inch long, globose 
or pyriform, orange-yellow usually tinged with red and speckled, with 
small dots. 

Occurs throughout file central and main Himalayan ranges between 8,000 and 10,000 
fed'. Often associated with silver fir or kurshii, but though fairly common in certain 
localities is generally local in its distribution. Flowers - Aprii-Hay- Fruit : October* 
November. 

4. Pyrus vestita, Wall. Vern. Mali, G. — A medium-sized 

deciduous tree with spreading Grown and short bole attaining 9 feet 
girth and 60 feet. high. Bark rough on old stems, dark grey or silver)' 
often deeply cracked and furrowed, exfoliating in thin scales. Blaze 

5 — 1‘5 inches, purplish-brown, rather soft. Leaves simple, 4—9 by 
2 — 4‘5 inches, broadly ovate or elliptic, densely white-woolly above when 
quite young, eventually becoming glabrous or glabresceut, white-woolly 
beneath, margin with somewhat irregular small serrations, the basal 
portion often entire, apex usually acute, lateral nerves 10 — 14 pairs. 
Petiole ‘3— ‘6 inch long, stout, woolly. Flowers white, '6 inch diameter, 
in terminal woolly corymbs. Calyx-lobes woolly without and within. 
Fruit '5 — '75 inch diameter, globose, greenish-veliow often tinged with 
red and covered with small brown spots. 

Occurs throughout the central and main Himalayan ranges between 8,000 and 
10,000 feet. Common in silver fir and kri rfhu forests. Flowers : May-J mie. Fruit ; 
Oatober-Noveiuber . 
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5. Pyrus foliolosa, Wall. Vera. Saulu or Ghiya, NO. — A large 
deciduous shrub usually 6—10 feet high, but stems attain 25 feet high 
and 12 inches diameter. At high elevations the stems form a knotted 
mass arching upwards. Bark of young steins smooth, pale often silvery 
and sometimes reddish, of old stems rough exfoliating in thin flakes. 
Blaze '25 — '5 inch, with short fibre, pinkish, almond-scented. Leaves 
pinnate, 5 — 10 inches long; rachis rnsty-tomentose beneath, narrowly 
winged. Stipules small, foliaceotis. Leaflets 17 — 25, linear-oblong, 1-2 
by '25 — '5 inch, shining and glabrous above or pubescent on the midrib, 
pale and glabrous beneath or more often tomentose on the midrib, sharply 
serrate in the upper half with a prominent apiculate tip. Blowers '3 — 
'35 inch diameter, white or sometimes pink, fragrant, in dense branched 
corymbs 2-3 inches long, the branches rusty-tomentose, bearing conspicu- 
ous hairy bracts up to '6 inch- long, which fall off after flowering. Calyx 
green. Fruit globose, '2 — '5 inch diameter, glabrous, pink or white. 

Occurs throughout tfte main Himalayan range between and. 13,000 feet* 

Very common as nn associate of Betnla nt-ilk, Rhododendron cam-paiwJatmn dbie# 
Webbiana. Often forming gregarious undergrowth, especially on north i:spcc s* Flowers : 
May- June- Fruit : September- October. 

6. Pyrus mleropiiyUa, Wall Vem. Saulu or Halao, NG-.— A 
large deeicluons shrub, the stem attaining 1 2 feet high and Scinches 
diameter, the lower portion often procumbent and archkig upwards* 
Bark smooth, light grey or reddish-brown- Leaves pinnate 2‘5 — 7 inches 
long; rachis glabrous beneath, narrowly winged. Stipules small, folk- 
ceous. Leaflets 17—29, elliptic or oblong ? '4—1 by "2 — '4 inch, upper 
surface glabrous or nearly so, lower surface glabrous, margin sharply 
serrate except at the base, apex rounded not apiculate* Flowers *3-'4 
inch diameter, pink or occasionally white, fragrant, in sparingly-branched 
corymbs 1'5^3 inches long, the branches glabrescent or with scattered 
long hairs, bearing small linear glabrous bracts up to '2 inch long which 
fall off before the flowers open* Fruit ‘3 inch long, oblong or globose, 
glabrous, pinkish* 

Occurs throughout the main Himalayan range between 10,000 and 12,500 feet in 
similar localities to P« foliolosa, but whereas P* foliolosa is commoner on the southern 
spurs of the main range, P, micro phylla is commoner on the dry ranges to the north* 
The two species, though ofLen found growing together, ato I think distinct in this area, 
though there may be intermediate forms elsewhere. Flowers : May-Jtme. Fruit ; Septem- 
ber -October 


9, STKANViESIA, Lindl. 

Trees dr shrubs. Leaves simple, entire or serrulate. Flowers in 
corymbs. Calyx- tube obovoid ; limb dilated, 5-toofched. Petals 5, 
obovate. Stamens 20, inserted in the mouth' of the calyx. Ovary 
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5-celIed; styles 5, connate half way up; stigma 2-fid ; ovules 2 F in each 
cell. . Fruit subglobcse, 5-celled ; endocarp crustaceous, dehiscing 
longitudinally. 

Stranvaasia glauceaeens, Lindl Yem. Gadh-mehal , G. Garmal 
A, — A medium-sized evergreen or subdecidtions tree with rather dense 
crown attaining 6‘5 feet girth and 70 feet high. Young plants and 
adventitious shoots sometimes armed with stout straight spines up to 
2 inches long. Bark reddish-brown, rough, exfoliating in irregular 
woody strips and scales. Blaze '35 — '5 inch, soft, pink turning orange- 
brown on exposure. Leaves 3‘5 — 6'5 by F25^ — 2'25 inches, oblanceolate 
or obovate,- apex abruptly acute or sometimes rounded, 1 margin finely 
serrate often entire towards the base, rarely quite entire, coriaceous, 
downy beneath when quite young, soon becoming glabrous on both 
surfaces, glossy dark green above, pale and glossy beneath when mature, 
secondary nerves indistinct. Petiole '4 — '8 inch long. Flowers white, 
scented, ‘5 — *7 inch diameter, in terminal branched corymbs 2 — 4 inches 
across, the lower branches often axillary, branches clothed with white 
woolly deciduous tomentum. Fruit '2 — ‘5 inch diameter, globose or 
ovoid, apex truncated, orange, woolly-tomentose at first becoming 
glabrous or sparsely downy when ripe. 

m 

Occurs Uyooghout the Mils between 2,500 and 7,000 feet, fairly common along 
ravines in b&nj or chir forest. Flowers: M&y-Jfone. Fruit: October — January. 

10. ORATfflGUS, Linn. 

Bhrnbs or small trees, often thorny. Leaves usually deciduous, 
simple ; stipules deciduous. Flowers white or red, in terminal corymbose 
cymes, rarely solitary. Calyx-tube contracted at the mouth; lobes 5, 
persistent or deciduous. Petals 5, inserted at the mouth of the calyx- 
tube. Stamens usually many. Carpels 1—5, adnate to the calyx-tube; 
styles as many as carpels, free or more or less united; ovules 2 in each 
cell. Fruit formed from the enlarged calyx-tube, containing a bony 1 — 5- 

celled stone, or 1 — 5 separate one-seeded pyrenes. 

* 

Cratsagus crenulata, Boxb. Vern. Ghingdm , G— An evergreen 
shrub with stems up to 15 feet high and 9 inches diameter, armed with 
stout spines. Bark pale brown, fairly smooth. Blaze ‘25 — ‘35 inch, 
with very short fibre, pink turning orange-brown on exposure. Leaves 
simple, 1 — 3 by '3— ‘7 inch, linear-oblong or oblong-lanceolate, crenulate, 
coriaceous, shining dark green above, glabrous, apex usually obtuse, base 
narrowed into a marginate and channelled petiole a l ~' 4 inch long. 
Flowers white, ‘2-‘3 inch diameter, in many-flowered terminal corymbose 
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cymes, the lower branches axillary. Fruit '2 — '4 inch diameter, globose, 
apex more or less truncated, smooth, glabrous, scarlet. 

Occurs tiiionghout the hills between 2,000 and 7,000 feet. Common on waste land, 
also in chir and banj forest* bui; especially along the banks of open streams and in such 
localities it is somewhat gregarious and sometimes forms dense thickets. Flowers : April- 
Kay. Fruit i July— November. 

• 11. COTONEASTER, Medik. 

Small trees- or shrubs, erect or decumbent. Leaves alternate, 
simple, entire ; stipules deciduous. Flowers small, solitary or in cymes, 
white or pink. Calyx-tube turbinate or campanulate ; lobes 5, persistent. 
■Petals 5. Stamens indefinite, usually 20, inserted at the mouth of the 
calyx-tube. Carpels 2 — 5, adnate to the calyx-tube; styles free; ovules 
2 in each cell. Fruit a drupe with 2 — 5 one-seeded pyrenes. 

I,— Corolla erect in flower, flowers not opening widely* 
usually pink. Fruit red when ripe, 

A, Leaves usually lees than 5 inch long 1. (ftsfic&a. 

B, Leaves usually more than '5 inch long, * 

1, Gymes loose, 3-m any-flowered. 

(a) Leaves glabrous or nearly so ... ... 2. ro sea. 

(£?) Leaves tomentose beneath ... ... 3. cbovata^ 

2. Cymes 1—5 ‘flowered. * 

(a) Leaves adpressed-hairy, greatest width ♦ 

below the middle* apes acute ... 4. acuminata. 

( b ) Leaves more or less tomentose beneath* 

mostly rounded at both ends... ... 5. integerrima. 

IT, — Corolla spreading* flowers opening widejy, usual iy 
white. 

A. Leaves lees than *8 inch long. 

1. A low or prostrate shrub. Flowers 1 — 3 to- 

gether ... ... ... mlcropliijUa. 

2, An erect shrub 6—10 feet high. * Flowers 5 — 3 

together ... ... ... 7, sp. 

B. Leaves more than ‘8 inch long, 

1. Fruit black when ripe. 

(а) Inflorescence puberulous ... ... 8. bamUarin. 

(б) Inflorescence densely woolly-tomentose ... 9. Lindleyi. 

2. Fruit scarlet when ripe v ... ... lo, frigida, 

1. Cotoneaster dlsticha, Lange, Vern. Kmtia, Bhotia.— A low 
or prostrate rigid much-br&uched deciduous shnib, the stems attaining 
2 feet Figh and 5 inch diameter. Bark slightly rough, dark grey or pale 
brown. Twigs clothed with white adpressed hairs, becoming glabrous. 
Leaves '2 — ‘5 inch long (or up to '8 inch ..on vigorous shoots) varying 
from broad . elliptic with acute, ends to orbicular with rounded ends., 
mur cremate, margins not recurved, glabrous above, glab re scent or with 
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a few long hairs beneath* Petiole up to '1 inch long, Flowers pink or 
red, '25 inch diameter, solitary on short lateral leafy shoots* Calyx-tube 
and -lobes sparsely hairy outside. Fruit '3-'4 inch long, turbinate, scar- 
let, glabrous or nearly so, 

Occuts in the interior drier valleys between 10*000 and 12,000 feet. Sometimes in 
deodar or blue pine forest* hut more often on open grassy or rooty slopes* Flowers : June, 
Fruit : September- October. 

2. Cotoneaster rosea, Edgew . — An erect deciduous shrub 6 — 10 
feet high. Twigs sparsely hairy when quite young* Leaves '5 — 2 by 
'3—1 inch, elliptic, thin, membranous, dark green above and pale 
beneath, base rounded or obtuse, mucronate, slightly hairy on the 
midrib above and ciliate when young, almost glabrous beneath. Petiole 
'1 — ’25 inch long* Flowers pink, *25 inch diameter, in lax 3 — IQ- 
flowered cymes, ’5—1 inch long. Peduncle and pedicels usually 
glabrous. Calyx-tube and -lobes usually quite glabrous outside. Fruit 
bright red. 

Has been collected, near Kurkutfci in the Nit-i vaJley where it was found growing 
in open deodar forest at 10, E00 feet. Iu the Punjab it is found between 8,000 and 11*000 
feet. Flowers i May-Juue, 

3* Cotoneaster obovata, Wall.— An erect deciduous shrub up to 8 
feet high with long sparingly-branched shoots* Twigs densely hairy 
when youngs Leaves usually *8 — 2 by '6 — P2 inches, but variable and 
occasionally up to 4 by 2’7 inches, elliptic, usually rounded at both 
ends (apex more acute in Garhwal specimens), clothed with long loose 
hairs on the midrib above, densely grey- or nearly white-tomentose 
beneath. Petiole *2 — *5 inch long. Flowers pint, ’3 inch diameter, 
in cymes usually , much-branched and many- flowered* Calyx-tube and 
lobes tomentose without. Fruit red, pyriform. 

Has been 'collected at 9,800 feet in the Miti valley opposite Laung village, where 
it was found growing in scrub forest mixed with blue pine. In Chamba it is found 
from 7,000 to 11,000 feet: Flowers’^ May-Jnne, 

4. Cotoneaster acuminata, Lindl. Vern. Cham-ruins or Kuish, 
NO. — An erect deciduous shrub 4 — 12 feet high with flexible sparingly- 
branched stems up to 1 inch diameter. Stems often bent over by enow. 
Bark smooth, ash f or pale brown. Young twigs densely clothed with 
pale yellowish-grey bristly hairs. Leaves 1-2 "5 by ‘4—1 inch (on 
vigorous shoots up to 3‘5 by 1'5 inches), ovate or lanceolate, base rounded 
or broadly cuneate, tapering from somewhat below the middle to a 
long point, mucronate, hairy especially on the midrib beneath and with 
scattered adpressed hairs above, ciliate. Petiole up to ‘2 inch long. 
Blowers ‘3— ‘35 inch diameter, pink or white tinged with pink, in 1-5- 
flowered cymes *5 inch long. Peduncle and pedicels short, clothed as 


i 
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also the calyx-tube with bristly hairs. Fruit red, ‘3 inch long, turbi- 
nate. 

Occurs throughout the central and inner ranges between 7,000 and 10,500 feet. 
Common, especially aa an tmdar&hmb in karshu forest. The leaves usually turn red before 
fa lling. F lo we ra i ' May - June, Fruit : Septem her — Kbvemb er , 

5. Cotoneaster Integemma, Medik. Syn. C. vulgaris, Lind). — 
An erect deciduous shrub. Young twigs densely grey-hairv, becoming 
glabrous. Leaves i-2 by '7 — 1 inch, broadly ovate or elliptic, usually 
rounded at both ends, mucronate, dull green above and paler beneath, 
glabrous or hairy along the midrib above, ciliate, more or less grey- 
tomentose beneath. Petiole '1 — '3 inch long. Flowers pink, "25 inch 
diameter, in 1— 4-flowered cymes '5 — *7 inch long. Pedicels hairy. 
Calyx-tube and -lobes glabrous or with a few long hairs. Fruit. '2- ‘3 
inch long, obovoid, deep orange-red. 

Has bean collected at 13,000 feet near Rimkim beyond the Chor-Hoti paw near the 
borders of Tibet, Here it was found growing as a low shrub not exceeding Q feet high, 
the branches spreading over the ground surface. In the Punjab Himalaya it is found 
down to 7,500 feet. Flowers: May- June, Fruit: August- September, 

6. CotoneastsF microphylla, Wall. Vem. Gheri, A. Bugarehilla, 
G. — A low or prostrate rigid much-branched evergreen shrub with stems 
up to 12 inches high and ‘5 inch diameter. Twigs sparsely hairy, 
becoming glabrous. Leaves variable in size, usually '2 — '4 inch long, 
oblong, obovate or elliptic, coriaceous, shining and nearly glabrous above 
except on the depressed midrib, pale and more or less bristly-hairy 
beneath, margins recurved ciliate, apex rounded retuse or apiculate, base 
cuneate or rounded. Petiole up to '1 inch long. Flowers white, - 3-'4 
inch diameter, 1 — 3 together usually solitary. Calvx-tube and -lobes 
densely hairy. Fruit ‘2- '3 inch diameter, turbinate, scarlet. 

Occurs throughout the hills between 4,500 and Il ? 500 feet, Very common on open 
grassy and rocky slopes and in blanks in forest, often gregarious. The creeping stems ofteu 
produce roots. Flowers: April-^June. Frnit : September — February. I have not dis- 
tinguished C. thymifoliat Raker {in F. R. I,} from the type, and the two do not appear 
to be separable either in the field or herbarium by any important character. 

Var. bnxifolia. (sp. Wall, in F. B. I. ex parte.) — This variety is 
usually distinguishable in the field without difficulty. .It has a stouter 
stem which may reach 3 feet high aaid 1 inch diameter, larger leaves, 
namely ‘3— ‘75 by ‘2 — ‘35 inch, and a larger fruit which averages ‘3- ;4 
inch diameter. Though common, it is not so abundant as the type and 
has not been recorded by me below 6,500 or above 9,500 feet. 

7. Cotoneaster sp. Vern. Bdnchra, Bhotia. — An erect shrub 
6 — 10 feet high with rigid branches. Bark smooth, reddish-brown or 
grey. Twigs densely grey-tomentose when young. Leaves '3 — ‘6 by 
'2-‘3 inch, oblong or obovate, base narrowed into the petiole, apex 



XXXIV. — ROSACE.®. 


225 


rounded mu cron ate, coriaceous, glabrous above, densely tomenfose 
beneath. Petiole up to ‘05 inch long. Blowers ivhit-e, scented, '3 inch 
diameter, in dense branched cymes of about 5—8 flowers up to ; 6 inch 
long. Branches of inflorescence, calyx-tube and -lobes outside thinly 
woolly. Bruit red. 


The above descript lob is based on two specimens (Nos. 35S and 751) which 1 
collected in the Dhauli valley, North Garhwal, and which do not quite figreo with any 
described species. It comes nearest to C. numniularia* Fisch. and Mey., but differs from 
this hi the more numerous -flowered cymes, the number of flowers -varying frond 2 — 5 in 
C r nummular ia. I doubt if true C* wiinmuluria is found so far east as Knmaon, though 
recorded from Eumaon by Duthie* He however probably based his record on his No, 6531 
in Kew Herb, collected by him above ChaSoh in Bynrjg, and this specimen though n named 
by him C. nttmmularia is I believe 0* bumfolla. Wall, which I have included under C. 
inicrophjjUa l Wall, 

The shrub is fairly common between 7,M0 and 11,000 feet in the Dhauli valley 
on open rooky ground or in ipon deodar forest. Flowers i April- May, Fruit: Angust- 
Septembev, 

8. Cotoneaster bacillaris, Wall Vem* Ruins, fl- and NT. — An 
erect deciduous shmb witlx stems up to 20 feet high and 9 inches 
diameler* Bark rtough, reddish-brown, exfoliating in Srregulai 1 ' thin 
pieces. Branches smooth, ashy-brown* Twigs sparsely^ hairy or grey- 
tomentose when quite young* Blaze *25 — ’35 inch, soft, not fibrous, 
pink with darker streaks which turn orange-brown on exposure. Leaves 
1'5 — 3 by inches, elliptic or oblanceolate, base narrowed into 

the petiole, tip rounded or acute, often mucronate, glabrous or pubescent 
on the midrib above, glabrous or pubescent beneath, quite glabrous on 
both surfaces when mature. Petiole *2 — ‘4 inch long* Blowers white, 
'25 — *3 inch diameter in few- or many-flowered branched cymes '5 : — 1*5 
inches across* Branches of inflorescence, calyx-tube and -lobes puber- 
nlous* Bruit unglossed black 3 '2 — ‘35 inch diameter, globose, contrast- 
ing with the pink pedicels. 

Occurs throughout the hills between 6,000 and &,000 feet* Common in secondary* 
growth forast near villages and sometimes gregarious* Punjab specimens are often more 
hairy, but the description here given covers I thint the variations found in this area, 
to which I have confined myself owing to the confusion, among the upeciee of this genus* 
Flowers : April — June* Fruit : September — February. 

9* Cotoneastep Idndleyl* Steud. Vern* 'Dhuins, Bhotia* — A" 
deciduous shrub with spreading branches up to 12 feet high and 6 inches 
diameter* Bark of young stems and branches quite smooth, becoming 
somewhat rough and pale grey when older* Twigs densely grey- 
tocaentose when young* Leaves '8 — 2 by '5 — 1'75 inches, broadly 
elliptic or obovate, glabrescent or hairy above becoming glabrous when 
mature, persistently more or less tomentose beneath, base usually 
rounded, apex usually rounded sometimes retuse, mucronate* Petiole 

15 
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*1— "3 inch long. Mowers white, '3 — ‘35 inch diameter, in few- 
flowered branched cymes ‘5 — 1 inch across. Branches of inflorescence, 
calyx-tube and -lobes densely woolly- tomentose. Bruit black. 

Occurs in the dry inner valleys bordering Tibet between 7,500 and 10,500 feet* 
Found associated with deodar and blue pine, but is not common* I am a little doubtful 
whether this is true G. Lindleyi; it is very dose to G. badilaris, but differs from Ktnnaon 
epeoimens of the latter in its hairier leaves and inflorescence. Flowers : Hay-June, 
Fruit : September- 

10* Cotoneaster frlglda, Wall . — A deciduous shrub or small tree 
up to 12 inches diameter and 20 feet high* Bark pale grey* Twigs 
densely grey-tomentose when young* Leaves 2 — 4 by 1 — V7 inches, 
oblong-lanceolate or elliptic, base narrowed into the petiole, apex 
rounded mucronate, upper surface glabrous or pubescent on the midrib, 
lower surface more or less woolly-tomentose especially <m the midrib 
when quite young soon becoming glabrous except the midrib* Petiole 
'15—' *4 inch long* Flowers white, ’2 — ‘25 inch diameter, in numerous* 
flowered much-branched cymes 1*5 — 2'5 inches across. Branches of 
inflorescence, calyx-tube and -lobes densely woolly-tomentose* Fruit 
globose, about ‘2 inch diameter, scarlet* 

Occurs along the Bhauli valley of North Almora at 10,000 feet. Flowers : JuTy- 
Auguat* 
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Trees, shrubs or herbs. Leaves alternate with stipules actuate to the 
petiole or 0, or opposite and exstipulate. Flowers usually hermaphrodite, 
regular. Calyx usually 5-merous, more or less adnate to the ovary. Disk 
cup-like or sometimes reduced to intra-staminal glands. Petals usually 5, 
rarely 0, usually perigynous, imbricate or valvate. Stamens inserted with 
the petals, equalling or double tbeir number, rarely indefinite. Carpels 
usually 2, less often 3 — 5, united in a usually 2-rareIy 3 — 5-eelled ovary, 
with axile placentae, sometimes l-celled with parietal placentae; ovules 
many. Fruit an indehiscent capsule or an indehiscent berry. 


I. — Leaves opposite- 

A, Flowers m large terminal corymbose cymes, 

^ inconspicuous, but usually with a few large 

conspicuous sterile outer flowers ,,, 

B, Flowers conspicuous, white, in small terminal 

inflorescences, no sterile flowers, 

1. Stamens 10, Hairs stellate 
^ 2, Stamente 20 — £0, Hairs simple 

II. — leaves alternate, 

1. Leaf -base Lnerved, Fruit a capsule 

2, Leaf-base 3 — 5-nerved. Fruit a berry 


1, Hydrangea. 


2, DeuUia. 

3- Philadelphus. 

TUa , 

5. Ribes. 


I. HYDRANGEA, Linn. 


Erect, or climbing shrubs or trees. Leaves opposite, exstipulate. 
Flowers in terminal corymbs, the outer flowers often sterile and larger 
than the fertile inner flowers. Calyx-tube adnate to the ovary, turbinate 
or hemispherical ; limb truncate or 4-5-toothed. Petals 4-5, valvate. 
Sterile flowers apetalous, but calyx-limb with 4-5 large petaloid veined 
segments. Stamens 8 — 15, inserted at the base of an epigynous disk. 
Ovary inferior, more or less incompletely 2 — 4-celIed; styles 2—4, free or 
connate at the base; ovules numerous. Fruit a membranous capsule, 
crowned by the calyx-limb and the persistent styles, 2 — 4-celled. 

I.— A climber ...I, alttssima. 

■II, — Erect tree* or ehrube, 

1, Betide ’IS — 1*2 inches long. Upper surface 
of mature leaves with scattered adpressed 

hairs ov£r the whole surface 2, a&pera, 

2. Petiole 1'2— 2 h 6 indies long- Upper surface s 

of mature leaves glabrescont or puberulons on 

the nerves 3. vestiia. 
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1, Hydrangea altlsslma, Wall. — A large deciduous climbet, climb- 
ing by means of adventitious roots. Baric pale brown, flaking off in 
long papery strips. Leaves 3—7 by 2 — i‘5 inches, ovate, acuminate, 
thin, membranous, serrate, glabrous except in the axils of the nerves 
and sometimes along the main nerves. Petiole 1 — 3 inches long, base 
sub-amplexicaul, bairy. Flowers in terminal hairy corymbose tricho- 
tomous cymes 4 — 6 inches across: usually some of the outer flowers 
sterile, *8 — 1*2 inches diameter, with enlarged white snborbicular or 
broadly elliptic petaloid calyx-lobes ; fertile flowers '1 inch diameter, 
greenish, scented. Bracts, the lower 1‘5 inches long, lanceolate, 
acuminate; bracteoles *1 inch long, linear; all caducous. Petals falling 
off in a calyptra. Stamens 10 — 15, conspicuous* Capsule ‘15 inch 
diameter, subhemi spheric, truncate* 

' Occurs throughout the central and inner rankest between tf,000 and 9*000 feet. 
Common in shady rapines in na.k forest. Flowers : May- June* 

2- Hydrangea aspera, Don.— A. deciduous shnib 5 — 10 feet high 
with stems up to 4 inches diameter* Bark pale buff or pale brown, peeliifg 
off in thin papery scales. Branches covered with small circular lenticels* 
Blaze '1 inch, pale greenish or pinkish. Young shoots densely adpressed- 
hairy. Leaves 6 — 10 by 2*5 — 4 inches, elliptic or oblong, closely dentate, 
acuminate, base rounded or acute, with scattered adprtessed hayfs above, 
rather densely clothed with spreading hairs beneath, undersurface whit- 
ish, with 7 — 10 pairs of arcuate lateral nerves. Petiole *5 — *1*2 inches 
long, hahy. Flowers in terminal tomentose trichotomous corymbose 
cymes 6 — 10 inches across, the lower branches usually in the axils of 
reduced lanceolate leaves; some of the outer flowers sterile* 1-1*8 inches 
across with enlarged white suborbicular or broadly elliptic petaloid calyx- 
lobes which are sparsely hairy at first; fertile flowers *2 inch diameter* 
Bracts; the lower "6-' 7 inch long, lanceolate, acuminate; bracteoles 
'1 — ‘3 inch long, linear-lanceolate ; all densely hairy and caducous* 
Petals expanding, not falling off in a calyptra. Capsule *1 — "15 mch 
diameter, subhemispheric, truncate* 

Oocnra ojq the slopes of the main Himalayan range between 4j000 and 7,000 feet* 
Bather scarce , usually f otmd in sh ady moi at ravin es , The leaves turn yellow before 
falling* Flowers : July. Fruit : December — February. 

3, Hydrangea vestita, Wall. — A large deciduous shrub S — 15 feet 
high or occasionally a small tree up to 3 feet girth and 20 feet high- 
Bark pale brown, rough, exfoliating in small somewhat corky scales, 
Twigs quite smooth^ pale brown, with prominent distant circular raised 
lenticels and large pith. Blaze *25 inch, white, with a rather slimy 
juice- Leaves 6— 12 by 3*5— 5 inches, broadly elliptic, closely dentate 
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the teeth mueronate, shortly acuminate, base usually acute rarely sul 
• cordate, puberulous above becoming dull green and glabrescent whe 
mature, rather densely white-tomentose beneath, with 8 — 11 pairs < 
arcuate secondary nerves; Petiole 1'2 — 2'5 inches long, hairy, pink < 
red, grooved, base sub-amplexicaul. Flowers in terminal tomentos 
trichotomous corymbose cymes 6 — 8 inches across; some of the oute 
flowers sterile, 1-1*8 inches diameter with enlarged white suborbicula 
or broadly elliptic petaloid calyx-lobes. Petals expanding, not falling ol 
in a calyptra. Capsule ‘1 — '15 inch diameter, subglobose, the uppe 
third truncate and crowned by a disk formed by the bases of the (usualh 
3) persistent styles. 

Occurs on the slopes of the main Himalayan range between 8,000 and 11,000 feet 
Fairly common id silver fir and karshu forests on north aspects. The leaves turn brigh 
yellow be "ore falling. Flowers : July- August. Fruit : Novcniber-December. 

2. DEUTZ1A, Thtmb. 

'» Deciduous shrubs, usually clothed with stellate hairs. Leaves 
opposite; stipules 0. Flowers hermaphrodite, white, axillary, solitary oi 
corymbose. Calyx- tube campanulate, adnate to the ovary, thickened 
and hardened in fruit; lobes 5, valvate. Petals 5. Stamens 10, rarely 
l£— 15 ^ filaments often with 2 teeth. Ovary 3 — 5-celled, inferior; 
styles 3—5; ovules numerous, axile. Capsule splitting septicidally from 
.below upwards into separate carpels which dehisce at the apex, but 
remain attached to the axis. . 

Leaves green beneath. Calyx-lobes blunt ... ... 1. corymboea. 

.Leaves grey beneath- Calyx-lobes acute ... ... 3. staminM. 

1. Deutzia corymbosa, R. Br.—A. deciduous shrub 5—10 feet high. 
Bark smooth, cinnamon-coloured .or pale buff, peeling off in papery; 
masses. Leaves 1*5 — 3'5 by '7 — 1'5 inches, ovate-lanceolate, long-; 
acuminate, closely serrate, sparsely hairy on both sides or glabrous; 
beneath, hairs stellate, lower surface green not glaucous. Petiole '1— *4] 
inch long. Flowers '5— '75 inch diameter, white, faintly scented in' 
erect, open, terminal, trichotomous, corymbose panicles 1*5 — 3 inches; 
long. Pedicels slender, '2— ‘4 inch long. Petals obovate. Capsule; 
•2 inch diameter, truncated globose, stellately hairy, j 

Occurs along the main Himalayan range between 7,000 and 10,000 feet, but has! 

not been recorded from the central and outer ranges, Fairly common in sbady ravinea \ 
and deuse forest. Flowers ; May -June- . ; 

2* Deutzia staminea, JR. Br. Yern. Gugti, NG. Dhaniala s 'NG. I 
and RK.— A deciduous shrub 4 — 8 feet, high with stems up to 1 inch t 
'diameter. Bark pale brown, rough, rather fibrous. Leaves 1 — 3 by; 
*4—1' 5 inches, lanceolate or ovate-lanceolate, acuminate, minutely ! 
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serrate, scabrid above, grey-tomentose beneath, hairs stellate. Petiole 
*X — '3 inch long. Flowers '6— 1'3 inches diameter, white, usually sweet- 
scented, in terminal’ trichotomous panicles ‘5 — 2'5 inches long. Pedicels 
• 1 — '2 inch long. Calyx-teeth triangular to linear-lanceolate, acute. 
Petals oblong. Capsule ’1— ‘15 inch diameter, truncated globose, 
stellately hairy. 

Occurs throughout the hills between 3,000 and 6,500 feet, Yery common, usually in 
open situations. Flowers : April — June, 

D. maorantJuZ) H. f. & T* is the name given to a plant collected at 5,500 feet below 
Binsar in Almora by Strachey and Winterbottom* The inflorescence is described in the 
F. B. 1 as a large 8-flow ered corymb, with linear calyx teeth, but in other respects 
the description does not materially differ from that given above for D . staminea. I have 
seen the type specimen at the Kew Herbarium and I believe it to be only a large- 
flowered and vigorous form of D. staminea* 

3. PHILADELPHIA, Linn. 

Shrubs. Leaves opposite, exstipulate. Calyx-tube turbinate, 
actuate to the ovary; lobes 4, rarely 5, valvate. Petals 4, rarely 5, con- 
volute in bud. Stamens 20 — 40, inserted under the edge of the epigyfi- 
ous disk. Ovary 3 — 5-celIed ; styles 3 — 5 ; ovules numerous. Capsule 
. turbinate 3 — 5-celled ; dehiscing loeulicidally. 

Philadelphia tomentosus, Wall. Syn. P. eoronarius, Linn, 
var. tomentosus, G. B. Clarke. — A deciduous shrub 6 — 12 feet fcigh with 
stems up to 2 inches diameter. Bark pale brown, slightly rough, exfoliat- 
ing in thin strips. Leaves 2 — 4 by ’8 — 2 inches, ovate-lanceolate, long- 
acuminate, irregularly and rather distantly serrate, thin, membranous, 

: glabrous above when mature, glabrous or tomentose and paler beneath, 
hairs simple; lateral nerves 2 pairs, sub-basal, arcuate. Petioie "3 — *5 
. inch long. Flowers '6 — 1’4 inches diameter, white, fragrant, 3 — 7 at 
the ends. of the branches, 3 terminal with or without 1-2 pairs in the axils 
of the upper leaves. Pedicels ‘3 — ’5 inch long. Capsule ‘5 by *3 inch, 

1 the basal two-thirds enclosed within the calyx-tube with its persistent 
lobes, the upper free portion rounded and terminating in the persistent 
styles.; Seeds minute, numerous. 

Occurs along the elopes of the main Himalayan Tange between 7*000 and 9,000 feet, 
but not recorded from the central and outer hill ranges* Bather scarce. Generally in 
ahady forest* Flowers i Mhj—July. Fruit : October-Kovembcr. 

. ’4. ITEA, Linn. 

'■ Shrubs or trees. Leaves alternate, petioled. Flowers in racemes. 
Calyx-tube adnate to the base of the ovary; lobes. 5. Petals 5, perigyn- 
ous, white, valvate. Stamens 5. Ovary ..half-superior, 2-eelled ; ovules . 
many, axile. Capsule many-seeded, splitting through the dissepiments 
ant riie style, - . . .; 
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Itea nutans, Boyle . — A shrub or small tree iip to 15 feet high and 
stem up to 6 inches diameter. Bark fairly smooth, reddish-brown. 
Blaze 1 inch, white or pinkish. Branches lenticellate. Young shoots 
glabrous or pubescent. Leaves 4 — 6 by 1'5 — 2'5 inches, elliptic-oblong 
or elliptic, acuminate, serrate, glabrous on both surfaces or softly pubes- 
cent beneath, with scattered hairs on the nerves above when young, 
thin, glossy above when mature (and beneath also in the glabrous form), 1 
with 4—7 pairs of arcuate secondary nerves and numerous fine transverse 
veins between. Petiole '5 — '9 inch long, glabrous or pubescent. Blowers 
•1 — '15 inch long, pale greenish, in fascicles of 2 — 5, in long slender 
drooping spike-like terminal racemes 4 — 9 inches long. Pedicels '05 — ‘1 
inch long, pubescent. Sepals and petals persistent. Capsule ’1 inch 
long, splitting into 2 valves which adhere by the bases and stigma. 

Occurs probably throughout the area, though not) yet recorded from some Uivi&ioLS. 

It is found between 2,000 and 6,000 feet and is rather scarce. The glabrous form has 
been found in the outer ranges, the hairy form in the inner ranges* Flowers ; May- June* 

* 5, KIBES, Linn . 

Shrubs mostly deciduous, sometimes prickly. Leaves simple ; 
stipules 0. Flowers usually small ? hermaphrodite or polygamo^dioecious, 
in racemes, rarely solitary or clustered. Calyx 4-5~merous, the tube 
adnate to er produced above the ovary, lobes more or less petaloid* 
Petals 4-5, inserted at the mouth of the calyx-tube. Stamens 4-5. Ovary 
inferior, I-celled; styles 2, more or less united; ovules numerous on two 
parietal placentae. Fruit a berry tipped with the persistent calyx. 

I. — Prickly. Flowets solitary or clus.eired ... .... I. Gro&siilaria * i 

II. — Unarmed; Flowers in racemes* 

A. Calyx-limb short, spreading* 

1, Leaves sticky-glandular with objiuee lobee „■* 2, orientate, 

2. Leaves with few or no glandular hairs and 

acute lobes. 

(a) Leaves L2*5 inches long ... ... 3* glaciak* 

(i) Leaves — 6 inches long ... * H , 4, acuminatum * 

B* Calyx-limb campanula^ or tubular 5. mbruin* 

1. Rlbes Gressularia, Linn. Vem. Chapehu or LipcH, Bhotia. - 
Eng. The Gooseberry.— A stiff erect deciduous shrub 4-5 feet high, 
armed beneath the buds With 1—3, usually 3, straight strong prickles : 
up to '7 inch long. Bark dark grey, exfoliating in papery rolls. Twigs 
furrowed, pubescent or tomentose when young, bearing inconspicuous 
gland-tipped ‘hairs or prickly bristles. Leaves crowded on dwarf shoots 
inches broad, orbicular, obtusely 3— 5-lobed, lobes inciso-crenate, 
slightly hairy on both sides, basal nerves 3 — 7. Petiole *5 — 1 inch long, ; 
pubescent, sometimes glandular. Blowers *2-‘3 inch diameter, bisexual. 
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; .usually. solitary , on short pubescent bracteate peduncles. Calyx adnate 
/'to .the ovary, bristly-glandular; lobes spreading, greenish-white tinged 
.■ with pink. Petals erect, white. Fruit a berry, "5 inch long, ovoid, 
;glandnlar-bairy. 

Occurs alofig the innermost dry ranges of hills bordering Tibet between 9j000 &nd 
. 11,50 Cl feet* Fairly common in open blue pine forest* Flowers : May-June. Fruit : 

- August September. ^ 

2* Ribes orientate, Desf * Vem* Darbag t Bbotia. (but also used 
for otfrei: species of Ribes). — An erect deciduous shrub 4-5 feet high. 
"Twigs reddish-brown, pubescent, glandular, sticky* Leaves '5 — 1/5 
inches broad, orbicular or renifomu obscurely 3— 5-lobed, lobes inciso- 
crenate, clothed on both sides with minute pubescence mixed with 
scattered coarse sticky-glandular 1 hairs, basal nerves 3 — 5* Petiole '2 — 1 
inch long, stout, pubescent and glandular. Flowers *15 inch long, 
purplish-brown, polygamo-dioeeious, in erect racemes '5—1' 5 inches 
long* Pedicels '05 — T5 inch long, rather densely clothed with glandular 
and simple hairs* Berries '2-'3 inch diameter, globose, oiang^-red, 
sparsely hairy and glandular* 

Occiira along the innermost dry ranges of bills bordering Tibeli between 0,500 and 
11,500 feet* It is found growing on open stony ground. Flowers ; April — June* Fruit : 
July- August. 

3* ' Ribes glaciate, Wall Vem* Darbia, G and A (but afeo used 
for other species of Ribe ^)* — An erect deciduous shrub 6 — 12 feet high 
with steins up to 3 inches diameter* Bark dark grey or blackish, smooth 
' oil young stems, but becoming rough and peeling off in loose papery 
rolls On old stems* Twigs glabrous or with scattered hairs* Leaves 
L2’5 inches long and broad, usually 3 — 5-Iobed, lobes usually acute 
or acuminate, sharply inciso-serrate, the lower often yery small, base 
cordate truncate or rounded, glabrous or with scattered glandular hairs* 
Petiole '5 — 1*75 inches long with scattered glandular hairs, often tinged 
pink. Racemes erect, bracteate; males '8 — 2'75 inches long; females 
‘2 — 1 inch long, 3-^15-Sowered* Bracts '1 — '25 inch long* Flowers 
pinkish- or greenish-brown, *2 inch diameter, glabrous or slightly pubes- 
cent* Calyx-lobes oblong with 4 — 6 nerves, often branched* Petals 
'minute* Style bifid. Ovary more or less glandular* Berries globose 
^or abovoid, 2 inch diameter, red, glabrous, oir pedicels up to 1 inch 

'long- . 

.Occurs tlirougliout the central and main Himalayan ranges between 8,000 and 
13,000 feet* Common and often found growing on rocky or boulder-strewn ground, 

; i reqti&ntly associated with silver fir and -Betittiii atifra* Occasionally found growing epiphy* 
Really near ihe .base of^ some large trank, Flowers : May June. 

. -.4*' Bikes acuminatum, Wall . — An erect deciduous shrub 5-6 feet 
'high wlth steins up to i'6 inches diameter. Bark pale brown, rough, 
exfoliating in thin papery rolls. Twigs glabrous or with red glands. 
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Leaves 2'5 — 6 by 2*5—5 inches, usually 3 — 5-lobed, lobes usually acuta 
or acuminate, sharply inciso-serfate, base usually cordate, glabrous pubes- 
cent or with scattered glands. Petiole 1-2' 25 inches long, glabrous or 
pubescent, with scattered glands. "Racemes erect, bracteate; males up 
to 4 inches long ; females *5 — 1 inch long, 3 — 10-flowered. Flowers 
reddish-brown or purple, glab rescent or pubescent. Calyx-lobes ovate- 
ligulate, 3-nerved. Petals minute. Style bifid at the tip. Ovary 
glabrous or pubescent and glandular-hairy. Berries globose or ellipsoid, 
glabrous pubescent or with scattered glandular hairs, on pedicels up to 
'15 inch long. 

This species has been collected by Duthie in the forest above Shinkola, by Sfcraehey 
and Winterbottom near Dwali, and by Mr, E. 1ST. Parker between Tithla and Galla, all in 
the Almora District, at elevations between 8,500 and 10,000 feet. It is sometimes found 
growing more or less epiphytically on tr^e trunks or on rocks* The distinctions between 
this plant and R. glad ale. Wall* arc at present a little obscure. The character of the 
size of the leaf will he a good field character if found to be constant, but this admittedly 
requires confirmation. The neuration of the calyx- lobes also requires further study before 
it can be quoted as a definite distinction. 

^5. Ribes rubnim, Linn. Vein* Kimkdlia i NGh {but also used 
for other species of Ribes). Eng. The Red Currant* — A deciduous shrub 
6 — S feet high with spreading erect or somewhat procumbent stems up to 
1'6 inches diameter. Bark reddish-brown or blackish peeling off laterally 
in papery rolls, with prominent scattered lenticels. Blaze ‘2 inch, pink 
or white, with peculiar cellular structure due to fibrous bands running 
in two directions at right angles* Twigs glabrous or nearly so. Leaves 
2'5 — 7 by 3 — 8‘5 inches, cordate, 3 — 5-lobed, lobes usually acute or 
acuminate, inciso-serrate, 3— 5-nerved at the base, clothed above with 
scattered stout pale hairs or nearly glabrous, hairy in the axils of the 
nerves beneath, dull green above and pale beneath* Petiole 1“5 — 6‘5 
inches long, broadened and often fimbriate at the base, pink* Mowers 
‘3 inch long, greenish-yellow' or brownish-pink, bisexual, in pubescent 
eglandular pendent racemes 1 — 7 inches long. Calyx glabrous. Berries 
'25 inch diameter, red or black. 

Occurs throughout the -central and Inner ranges between 8,000 and 11,500 feet* 
Fairly common and somewhat gregarious in shady forest. FJcnvera : May- June. Fruit: 
October, _ 
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XXXVI.— RHIZOPHORACEJE. 

Trees or shrubs. Leaves opposite, entire or rarely toothed ; stipules 
caducous. Flowers regular, usually hermaphrodite, axillary, rarely 
solitary. Calyx-tube more or less urinate to the ovary, rarely free ; lobes 

4 — 14, valvate, persistent. Petals as many as the calyx-lobes and shorter 
than them. Stamens usually twice as many as the petals, often in 
pairs opposite to them; anthers usually 2-celled. Ovary 2 — 5-celled or 

5 - celled by suppression of the septa; ovules usually 2 in each cell ; style 
simple ; stigma simple or lobed. Fruit usually leathery, jndehiscent, 1- 
eelled, 1-seeded. Embryo sometimes germinating while the fruit is on 
the tree. 


CARALLIA, Roxb. 

* 

Trees or shrubs. Leaves entire or serrulate, glabrous. Flowers 
small, in 3-chotomous axillary branching cymes ; bracteoles at base of 
calyx minute. Calyx-tube campanulate; lobes 5— -8, valvate. Petals 
5— -8, inserted on a crenulate disk, clawed, entire or bifid, toothed or 
lacerate. Stamens twice the number of the petals and inserted with 
them on the disk. Ovary semi-inferior, usually 3 — 5-celled; ovules 2 
in each cell ; stigma 3— 5-lobed. Frnit small, usually l-celled, 1-seeded, 
indehiscent. 

Carallia integerrima, DC— A small evergreen glabrous tree up to 
6 feet girth and 60 feet high, but usually smaller, with horizontally 
spreading branches. Bark pale brown, rough, thickly corky with shallow 
cracks or sometimes with deep corky ridges towards the base. Blaze 
•25 — '5 inch, rather hard, not fibrous, pale orange turning orange-brown 
on exposure. Twigs smooth, bright green, usually somewhat flattened, 
containing a large pith. Leaves 5 — 8 by 2-3 inches, broadly elliptic, 
obovate or oblong with a short blunt point, entire or sometimes serrulate 
on vigorous shoots, thick and rather fleshy, dark glossy green with 
conspicuous pale midrib above, pale and glossy beneath, with numerous 
indistinct lateral nerves. Petiole '2 — '5 inch long, stout. Flowers *2 
inch diameter, white, in sessile clusters terminating the stout branches 
of trichotomous axillary cymes '5 — 1 inch long. Frflit '2 -‘ 3 inch long, 
ovoid, crowned by the persistent calyx. 

Occurs in the subhimalayan tract up to 2,000 feet. Scarce- It grows in swamps 
and along the banks of streams, and often sends up strong root^suckers. Aerial roots 
sometimes develop an the stem up to a height of about 10 feet from the ground. They 
are branched and grow to about 3 feet in length and 2 inches diameter, with corl^ bark, 
Flowers: Februaify-M&reh, Fruit; May, 
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XXXVII. — COMBRETACEiE. 

Trees and shrubs, often climbing. Leaves alternate subopposite or 
opposite, sometimes ternate, entire; stipules 0. Flowers hermaphrodite, 

. rarely unisexual or polygamous, in spikes or racemes often panicled. | 
Calyx-tube adnate to the ovary and produced above it, the limb 4-5- 
lobe d, the lobes valvate. Petals 4-5 or 0, inserted on the calyx, alternate 
with the lobes. Stamens as many as, or twice as many as, the calyx- 
lobes, in 2 series. Ovary inferior, 1-celled, usually crowned with a 
lobed disk; ovules usually 2-3, sometimes more ; style subulate; stigma 
simple. Fruit coriaceous or drupaceous, generally indehiscent, angular 
or winged, sometimes crowned by the persistent calyx. 

I. — Trees. 

1. Flowers in spikes* Fruit large H ,. ... 1* Term tnalia. 

•2. Flowers in globose beads. Fruit small ... 2, Amgelssus. 

II. — Undershrubs or climbers ... ... 3. Combfetmi * ; 

1. TEEMIN' ALIA , Linn. 

Trees.* Leaves alternate or subopposite, often with glands on the : 
petiole or on the lower part of the midrib beneath. Flowers small, . 
green or white, in solitary or panicled spikes; hermaphrodite or some- 
times the upper flowers of the spike male, the lower female. Calyx- 
tube ovoid or cylindric, constricted above the ovary; limb eampannlate 
with 5 valvate lobes. Petals 0. Stamens 10 in two series, the 5 upper , 
alternate with the calyx-lobes, the 5 lower opposite them. Disk 5-lobed, 
villous. Ovules 2-3. Fruit drupaceous or dry, indehiscent, endocarp 
4-5-angled, or pericarp produced into wings. 

I. — Fruit drupaceous, not 'winged. 

1* Leaves alternate, crowded towards the ends of 

the branches. Spikes simple ... I. beUtica. 

2, Leaves mostly ffubopposite, scattered along the 

branches. Spikes mostly panicled ... 2. 

IL-nFruit winged. Sjikes mostly panicled ... ... 3. tomentosa. 

I have not included T. Arjuna t W. and A. as it has not to my knowledge yet been 
found wild or self-sown within our area. The leaves and fruit generally resemble those " 
of T. timeniosaj but the former are glabrous. The pale grey or greenish smooth haxk is J 
also characteristic. 

1. Termlnalla belerica, Raxb. Vern. Bahera, Gen.— A large 
deciduous tree up to 12 feet girth and 120 feet high. Bark dark bluish- 
grey with silvery or pale ashy patches, slightly rough with a few long' 
vertical fissures exfoliating in irregular small scales. Blaze *7— -*9. inclv 
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soft, shortly fibrous, pale dirty yellow darkening on exposure, the juice 
turning black on the blade of a knife. Leaves 3 — S by 2 — 6 inches, 
alternate, crowded towards the ends of the branches, broadly elliptic or 
elliptic-obovate, puberulotrs when young, glabrous when mature, coriace- 
ous, pale beneath, margins entire, subacute or acuminate, base narrowed 
and often unequal. Petiole 1—4 inches long, very rarely glandular. 
Flowers '5 inch across the stamens, pale greenish -yellow, in solitary 
axillary and extra-axillary interrupted spikes 3 — 6 inches long. Drupe 
1— 1*3 inches long, obovoid, grey-velvety containing a large rugose stone 
surrounded by rather dry greenish tissue* 

Occurs throughout the subMmatoyon tract and central and outer bill ranges up to 
4,000 feet. Very common on open grazing grounds below the hills; also fairly common 
in; eal forests, Flowers : April— -June. Fruit : ApriL-May. 

2* Terminalia chebula, Retz. Verm Haira, G\ Harar, BP. — A 
small or medium-sized deciduous tree up to 7 feet girth and 75 feet high. 
Park brown, rough, with shallow vertical cracks exfoliating in-irregular 
woody strips and scales. Blaze '4 — ’8 inch, soft, shortly fibrous, 
reddish-brown with a narrow^ inner layer yellow, the latter darkening on 
exposure, juice turning purple or black on the blade of a knife. Leaves 
3 — 7 by 2-3*5 inches, snbopposite or sometmies alternate, broadly eliiptic- 
oblong, glabrous when mature, usually acute, base usually rounded often 
unequal. Petiole '5 — 1 inch long, often with 2 or more glands on the 
upper side near the top. Flowers '2 inch across the stamens, pale 
yellowish-white, all bisexual, m axillary and terminal often panicled 
spikes 1*6 — 5 inches long, pubescent or tomentose* Drupe 1 — 1*5 inches 
long, usually obovoid, yellowish-green, smooth, glabrous, with a large 
thick stone* 

Occurs tbrofogliout the area up to 5,500 feet. Common in sal forests and in the 
dry miscellaneous forests of the hills, but m the latter case it is usually only a small 
tree. Flowers : April — June. Fruit: January— March. 

3- TermlnaUa toraentosa, Wight and Am . Vera* Asln , GL Sdj 
or Shtij, A. Sain , BD. — A medium-sized or large deciduous tree up to 12 
feet girth and 100 feet high. Bark dark grey, brown or blackish, often 
tinged blue with fungus, rough, with rather deep irregular fissures. 
Blaze *5 — 1’2 inches, very fibrous, bright pink j?r reddish, but paler 
towards the interior, With a viscid juice which turns purple on the blade 
of a knife. Young parts with yellowish-brown pubescence* Leaves 
5- — 9 by 2*5-4 inches, subopposite or the upper alternate, oblong , or 
elliptic-ovate or obovate -oblong, glabrescent above, more or less tomen- r ' 
tose beneath, coriaceous, entire or serrulate, obtuse or shortly pointed, 
base often cordate, midrib- beneath often with 1-2 glands* ’ Petiole 
'^"4 inch long* Flowers *25 inch across the stamens, dull yellow, : 
bisexual,- Hi erect axillary and terminal densely 'pubescent spikes 3^—8, 
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inches long, the terminal panicled* Fruit 1*5 — 2 inches long with 5 
broad coriaceous wings, the wings over '5 inch broad with horizontal 
stri&tions. 

Occurs throughout the area up to 4,500 feet. Very common in the subhimalayan 
tract and in valleys in the outer hill ranges. A frequent companion of sat I r have 
measured a tree in the Bamnagar Division 16 feet girth and 105 feet high. Flowers : 
June*— August, Fruit : February— April, 

2, ANOGEISSUS, Wall. 

Trees or shrubs. Leaves alternate or subopposite, petioled, entire, 
Fiowers small, greenish, in dense globose heads on short axillary 
peduncles or in short cymes. Calyx-tube slender above the ovary; limb 
cup-shaped with 5 lobes. Petals 0, Stamens 10 in two series, adnate 
to th£ campanulate tube outside the crenate hairy disk. Ovules 2, 
Fruits packed in dense heads, compressed, 2-winged, ending in the 
persistent calyx-tube and sometimes limb, indehlscent, 

Anogeissus latifolia, Wall Vern, DJmm, G, Baku, BD, — A 
small ftr fairly large deciduous tree up to 8 feet girth and 110 feet high, 
the stems becoming more or less deeply fluted towards the base as they 
mature. Bark smooth, pale yellowish- or pinkish-brown spotted all over 
with paler greenish-yellow depressions from which the rounded woo.dy . 
scales have recently fallen. Blaze '3-4 inch, soft, not fibrous, pale ; 
pinkish-brown in the outer half, pale yellow in the inner half, slightly 
darkening on exposure. Leaves 2 — 4 by L2'5 inches, elliptic, acute 
or obtuse, entire, glabrous or nearly so, with 8 — 12 pairs of distinct 
secondary nerves. Petiole *3 — ’5 inch long. Flower-heads '3 inch 
diameter, on short axillary peduncles, one or more from the same leaf-/ 
axil, often branched* Fruit about ‘2 inch long excluding the beak and 
nearly as much across the wings, yellowish-brown, beak as long as or ; 
longer than the nucleus. 

Occurs throughout the BUbhimalayan tract and central and outer hill ranges up to 
4,000 feet. Very common and sometimes gregarious on southern aspects; a frequent 
associate also of saL The foliage turns purple or purplish-red with the advent of the 
cold weather and remains so till it falls in February or March. Flowers : May* June. 
Fruit : Febmary-March. 

3 V COMBBETUM, Lmn, 

Shrubs, usually straggling or climbing. Leaves entire, opposite, 
petioled, sometimes alternate or ternate. Flowers polygamo-dioecions, 
spieate, the spikes often panicled, sometimes with large white petaloid 
bracts. Calyx-tube constricted above the ovary; lobes 4-5, Petals as 
many as the calyx-lobes and inserted between them, sometimes G. 
Stamens twice as many as the calyx-lobes, in two series. Ovules 2 — 5. 
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Fruit dr y f usually indehiseent, with 4-& ridges h or wings, the wings ; 
chartaceous, • 

A climbing shrub. Flowers fj-mexons ... ... 1, decandrum. 

An erect undershrub. Flowers 4-merous ... ... 2. nanuin. 

4* Combretum decandrutn, Roxb.—A large scrambling or twining 
evergreen climber. Young parts silky-pubescent. Leaves opposite, . 
3 — 5 by 1'5 — 2' 5 inches, elliptic-oblong or elliptic, abruptly acuminate, 
glabrous or sometimes adpressed-hairy when mature, lateral nerves 6 — 8 
pairs, arcuate, prominent beneath. Petioles '2 — ;4 inch long. Flowers 
*2 inch diameter, greenish-white, in dense rusty-villous spike-like 
racemes *5 — 1‘5 inches long, the racemes arranged in large terminal 
panicles in the axils of leaf-like creamy-white bracts 1-2 inches long. 
Fruit 1-1*2 inches long, elliptic, with 5 tough . papery brown wings 
*2— *25 inch broad. . 

There are no specimens at Debra Dun from our area, nor .have I seen any at 
Kew. Since however Duthie from his flora seems to have considered its occurrence un- 
doubted, I have thought it best to include it. It is likely to occur in the snhhimalayau 
tract or in the outer hills at low elevations. Flowers: November-December. Fruit ! May. 

2. Combretum nanum, Buch.-H&m . — An nndershmb sending up 
annual woody erect shoots 1-2 feet high from a stout rootstock. Leaves 
opposite and alternate, 2 — 4 by 1'2 — 2' 5 inches, broadly elliptic, ovate 
or obovate, entire, coriaceous, glabrous, with 3—5 pairs of ^arcuate 
lateral nerves. Petiole ‘1 — '4 inch long. Flowers '25 hyh diameter, 
white, fragrant, in simple or few-branched dense erect terminal racemes 
1 — 4 inches long, often terminating short leafless shoots which have 
arisen direct from the rootstock. Stamens much exserted. Print 1- 
1'5 inches long, elliptic, pmk or crimson, with 4 tough papery wings 
"3 — *5 inch broad. 

Occurs throughout the area up to 4,000 foet. Apparently not very common. It - 
is ■_ sometimes found in dry ehir forests, also on burnt areas such as fire hues in the 
submontane forests. Flowers ; March- April. Fruit : May- June. 
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Trees or shrubs, rarely herbs. Leaves entire, opposite or alternate, 
usually with an intramarginal nerve, and clotted with pellucid glands; 
stipules none or minute. Flowers regular, hermaphrodite or rarely 
polygamous, solitary or in ovmes or corymbs. Calyx-tuba adnate to the 
ovary and sometimes produced above it ; limb 4-5-lobed. Petals as many 
as the lobes of the calyx, inserted on the margin of the disk or the 
mouth of the calyx-tube, imbricate, sometimes connate and falling as 
a calyptra. Stamens many, inserted within the petals in one or more 
rows. Ovary inferior or semi-inferior, 1- or more- but usually 2-celled, 
with many ovules. Fruit various, baccate drupaceous or capsular and 
opening by as many valves as there are cells. 

Laaveg glabrous 02 . both surfaces, often pellucid- dotted. 

Ovary 2-celled ... ... ... ... 1- Eugenia. 

Leaves pubescent beneath, not pellneid-dotted. r Ovary 

many-celkd ... ... ... ... 2, Pstdiam. 

1. EUGENIA, Lhm. 

, Trees or ^shrubs. Leaves opposite, usually glabrous. Flowers 
usually in 3-chotomous cymes. Calyx- limb 4-5-Iobed. Petals 4, 
rarely 5, sometimes calyptrate. Stamens numerous. Styles simple. 
Ovules many in each cell, but only 1-few developing. 

I. — Secondary and Intermediate nerves very fine, close, 
numerous and nearly straight. 

1. Flowera *3 — ‘5 inch across the stamens, appear- 

ing March— May ... ... 1. Jambolma. 

2. Flowers -8 — 1*2 inches across the stamens, 

appearing Govern ber-December ... .,.2, frondcsa. ' ■ 

IT, — Secondary nerves 8 — IS pairs only, arched ... 3. operetta. 

’ 1. Eugenia Jambclana, Lamk. Vern. Jaman, Gen. Phalenda, 
generally used for cultivated varieties. A large evergreen glabrous tree 
up to 12 feet girth and 100 feet high. Bark pale brown, slightly rough 
on old stems with shallow cracks and depressions exfoliating in woody 
scales. Blaze 1*3 inches, fibrous, red or pinkish -brown, the juice 
turning purplish- black on the blade of a knife. Leaves very variable, 
usually 3 — 6 by 1*5— 2*5 inches, lanceolate, elliptic-oblong or broadly 
ovate-elliptic, acute acuminate or subobtuse, coriaceous, smooth and 
shining above, with numerous close, parallel fine secondary nerves 
uniting to.foTm an intrarfiarginal vein. -..Pet’ole *3 — 1 inch !ong, : 
channelled. Flowers *3 — '5 inch across, whitish, fragrant, sessile; 
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arranged mostly in threes in trichotomous panicles 1*5—4 inches long 
which usually appear from the scars of fallen leaves, but sometimes in 
the leaf-axils. Calyx-tube *l-*2 inch long, turbinate ; limb truncate or 
obscurely 4-Iobed. Petals united into a thin membranous calyptra. 
Fruit variable in size up to 1 inch long, ellipsoid or oblong, crowned with 
the truncate calyx-limb, black with pink juicy pulp. 

Occurs throughout the area up to 4,000 feat Common in mOBt . types of forest except 
the very dry areas, often abundant and gregarious in swampy or moist localities. Flowers : 
Mardi — May. Fruit ; Jar.c-Jr.lv . 

2. Eugenis frondosa, Wall . Vein. Dtlbka , H. — A. medium-sized 
or large tree attaining ft feet girth and fiO feet high. Bark pale brown, 
silvery in patches, roughish and exfoliating in irregular woody Beales 
when old. Blaze '6 — *9 inch, very fibrous, pinkish or reddish-brown, 
the juice turning blue on the blade of a knife. Leaves 4 — 7 by 1*8 — 2*75 
inches, elliptic or elliptic-oblong, abruptly sub-candate, base usually 
acute, coriaceous, dark glossy green above, pale beneath; secondary 
nerves very numerous, indistinct, uniting to form an intramargiual vein. 
Petiole '4 — ‘8 inch long, channelled. Flowers '8 — 1*2 inches across, 
white, faintly scented, arranged mostly in threes in trichotomous 
panicles 1 — 2*5 inches long, which are mostly terminal and axillary 
only rarely from leafless axils. Calyx-tube *25 inch long, turbinate; 
limb truncate or obscurely lobed. Petals united into a thin mem- 
branous calyptra. Fruit *5 — *7 inch long, oblong, pnrpliflh-black. 

Occurs in the outermost Mil tangos between 3,000 and 4,000 feet, but has not been 
recorded Treat of the Kami Tal carferoad, though found along this road. Easily confused 
with E. Jfmbdlana when only seen in leaf. It grows on the banks of streams and does 
not appear to descend to the Bhabar, Flowers : November-December. Fruit l April-May, 

3. Eugenia operculata, Roxb. Vern. Paiman, SG. — Pidman or 
Rai-jdman, BD. — A small or medium-sized tree up to 7 feet girth and 
60 feet high. Bark pale brown, slightly rough, exfoliating in irregular 
woody plates. Blaze *8— 1*1 inches, soft, very fibrous, but fibres short, 
pinkish-brown often pale, the juice turning puiple on the blade of a 
knife. Twigs smooth, green, more or less compressed. Leaves 4*5 — 10 
by 2'75— 4*5 inches, broadly elliptic or obovate, apex rounded or with 
a short obtuse acumen, base rounded or cuneate, entire, glabrous, rather 
thick, with 8 — 13 pairs of arcuate secondary nerves, dull green above 
and below. Petiole *5 — 1*3 inches long. Flowers about *3 inch across, 
white, sessile, temate, in trichotomous panicles 2 — 5 inches long, mostly 
from old . leaf- scars. Petals united to form a calyptra. Berry *3- *4 
inch long, globose or ellipsoid with truncated concave tip. 

Occurs throughout the subhimalay&n tract and outermost hill ranges up to 4,000 
r " eet - . Fairly .common in grassy glades in sal forest, also not uncommon in sal forest itself, 
especially the moister parte. The leave* have a pleasant aromatic email whin crashed, 
ana tarn bright ehadee of orange and red. before falling from December to February, 
Ftoweqs : April-Sfay. Fruit: August- September. 
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2. PSIDIUM, Linn. 

. Trees or shrubs. Leaves opposite,, entire, not dotted. Flowers 
large, white, on 1- or few-flowered axillary peduncles. Calyx urceolate 
or obovate, separating valvately into 4-5 lobes when in flower. Petals 
4 or 5, free. Ovary many-celled, with numerous ovules in each cell. 
Fruit a globose ovoid or pyriform berry, usually crowned by the calyx- 
limb. 

1. Psldinm Guyava, Linn. Vera. Amrud, Gen. Bug. Guava. 
— A large evergreen or subdeciduous shrub, sometimes a small tree up 
to 3 feet girth and 25 feet high. Stem irregularly fluted when old. 
Bark quite smooth, pale pinkish-brown or buff with grey patches, ex- 
foliating in very thin woody plates. Blaze 'l-'2 inch, cheesy, not 
fibrous, whitish or pinkish-brown usually tinged with cbloropbyl outside, 
the juice turning purple on the blade of a knife. Leaves 4—6 inches 
long, oblong or elliptic-oblong, entire, glabrous above, pubescent beneath, 
pellucid- punctate, lateral nerves 10 — 20 pairs, prominent beneath, 
strongly curved near the edge and joined by intramarginal veins. 
Petioles ‘1 — '3 inch long. Flowers 1-1' 5 inches diameter, white. 
Peduncles *5 — 1‘6 inches long, axillary, 1 — 3-flowered. Calyx-tube 
adnate to the ovary, and produced above it, the upper free portion 
entire, closed in bud at length bursting irregularly into lobes. Fruit 
a globoBe or pyriform berry 2 inches long or more. 

Indigenous to Mexico* but cultivated throughout the area up to 5, £00 feet, and 
sometimes found self-sown usually near habitations, l*he leaves usually turn reddish- or 
pniplish-hrown before falling. Flowers during the hot weather. 




XXX.IX-— LMCYTJaiDAGM:. 


345 


XXXIX.— LECYTHIDACE^E. 

Trees. Leaves alternate, entire or shortly toothed, usually crowded 
at the ends of the branchlets; stipules 0. Flowers large, solitary or in 
axillary or terminal racemes. Calyx-tube enclosing the ovary ; lobes 
usually 4 — 6, rarely 2-3, valvate or imbricate. Petals 4 — 6, rarely 
more or 0. Stamens many in several series. Ovary 2-6- rarely more- 
celled, many-ovnled. Fruit a woody, fleshy or fibrous bony, with 1 or 
many seeds. 


CAPEYA, Roxb . 

Trees or a small undersknib. Leaves crenate-serrate, crowded at 
the ends of the branches. Flowers large, showy, in racemes or inter- 
rupted spikes. Calyx-tube campanulate or funnel-shaped, hardly pro- 
duced beyond the ovary; limb 4-!obed, the lobes imbricate. Petals 4, 
imbricate. Stamens very numerous, in several rows, slightly connate 
at th£ base. Ovary inferior, 4-5-celled, crowned by the annular disk. 
Fruit a large globose fibrous berry with numerous seeds. 

Gareya arhorea, Roxb . Vein. Kumbhi , Gen, — A small or medium- 
sized deciduous tree up to 6 feet girth and 50 feet high. Bark blown 
or sometimes blackish, slightly rough with shallow longitudinal cracks, 
exfoliating in irregular pieces. Blaze '7 — 1*3 inches, very fibrous, dark 
often bright reddish-brown, the juice turning purple on the blade of a 
knife. Leaves approximate at the ends of the branches, 6 — 15 by 3—7 
inches, broadly obovate -or obovate-oblong, apex rounded or shortly 
acuminate, arena te-denticulate, rather membranous, glabrous, dull green 
above, with 10 — 18 pairs of secondary nerves; the blade gradually 
narrowed at the base into a petiole 0 — '7 inch long, Flowers 3 — 5 inches 
diameter, sweet-scented, sessile, in stout terminal spikes, each flower 
subtended by a large elliptic central bract and two smaller linear lateral 
ones. Galyx '7 — 1*2 inches long, thick, with rounded lobes. Petals 
2-3 inches long, oblong, fleshy, pale greenish tinged with pink, soon 
reflexed. Stamens conspicuous, '5 — 2*5 inches long, both the short in- 
nermost and the long outermost sterile, white except the basal half of 
the outermost rows which is bright red. Fruit 2 T 5~3 inches diameter, 
globose, green, glabrous, crowned with the calyx-tube. 

Occurs in the Bubhimalayan tract and outermost hill ranges up to 2, SOU feet. 
Common in forest;. The leaves turn orange, red or purplish-brown before falling 
between January and April. Flowere : March- April. Fruit : July. 
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XL . — MEL AS TOMACEJS . 

Herbs or shrubs, sometimes climbing, rarely trees. Leaves opposite 
or rarely whorled, often ribbed from the base; stipules 0. Flowers 
regular’, hermaphrodite. Disk sometimes present. Calyx-tube free or 
partly or entirely adherent to the ovary ; limb 4-5-Iobed, sometimes 
calyptrate. Petals as many as the calyx-lobes, inserted on the margin 
of the tube, imbricate. Stamens as many or often twice as many as 
the petals and inserted with them ; connective often appendaged near 
the base. Ovary usually 4-5-celled, rarely 3, 6 or 1; ovules usually 
numerous. Fruit usually enclosed in the calyx-tube, capsular or baccate, 
dehiscent irregularly or by slits at the top of the cells, usually many- 
seeded. 

• OSBECKIA, Linn. 

Herbs or shrubs, usually erect, branches usually 4-angled. Leaves 
opposite or sometimes ternate, entire. Flowers terminal, solitary, 
capitate or panicled, often conspicuous. Calyx-tube ntuch produced 
beyond the' ovary, usually covered with simple or compound bristly 
hairs; lobes 4 or 5, alternating with as many appendages. Petals 4 or 
5, usually broadly obovate. Stamens 8 or 10, equal or subequal, all 
similar. Ovary semi-inferior, 4-5-celIed, bristly at the apex, ovules 
numerous. Fruit a capsule opening by pores at its apex. 

Osbeckia stellata, Wall. — An erect deciduous shrub 3 — 6 feet high 
with rather softly woody and spreading stems up to 1 inch diameter. 
Bark smooth, pale brown. Twigs obscurely quadrangular, scabrid, 
rather densely clothed with adpressed rigid swollen hairs. Leaves 
opposite, fi — 6 by 1-2' 5 inches, lanceolate or elliptic, entire, acuminate, 
clothed above and on the nerves beneath with rather scattered short 
stout bristly hairs, membranous, with 5 strong basal nerves prominent 
beneath and running longitudinally down the blade. Petiole ‘5 — 1 inch 
long, bristly. Flowers 2— 2‘5 inches diameter, deep pink or inaiive, in 
terminal and axillary spikes ‘5 — 1'5 inches long, Calyx 1 inch long, 
densely clothed with matted stellate bristles ; tube ovoid. Stamens 
bright yellow, curved. Capsule '4— ‘7 inch long, ovoid-oblong, included 
within t-lie densely bristly yellowish-brown calyx-tube which is produced 
beyond the capsule. 

Occurs throughout the hills between 4,000 aud 6,500 feet. Fairly common in open 
forest and on steep rooty ground. Flowers : July — September. Fruit : April — June. 
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XLI.— LYTHRACE2E. 

Trees, shrubs or herbs. Leaves usually opposite, rarely alternate 
or verticeilate, entire; stipules 0 or minute. Flowers hermaphrodite, 1 
usually regular, solitary or in axillary dichasia, sometimes paniculate. 
Calyx-tube persistent; lobes 3 — 6, valvate, often with accessory appen- 
dages alternating with them. Petals as many as the calyx-lobes, alter- , 
■nate with them, inserted on the' mouth of the tube, sometimes 0, 
frequently clawed and. wrinkled. ’.Stamens as many as, or. twice as ; 
many as, the calyx-lobes or very many, inserted on the calyx-tube. 
Ovary free, 1 — 6- rarely many-cel led ; ovules numerous on large axile, ; 
rarely parietal placentae. Fruit dehiscent or indehiscent, coriaceous, i 
or capsular, opening by valves or irregularly, usually many-seeded. 

..; „T. — Flowers peiigynous;. Stem unarmed. 

1. Flowers zygomorphie. A shrub ... ... 1. Wooifordia. 

2. Flowers regular. A tree' ... ... 2. Lagerstrxmia. 

II, — Flowers epigynous. Stem often thorny ... . ... 3. Panics , 

1. WOODFORD LA , Saliab. ' I 

Shrubs, often arborescent. Leaves opposite, with black dots oil the 
undersurface, Flowers in short axillary racemes, rarely solitary, j 

Calyx-tube slightly curved, contracted above, oblique near the mouth; j 

lobes 6, short, with short accessory appendages. Petals 6, very small. ' 

Stamens 12, usually much exserted, the alternate ones longer. Ovary j 

sessile, 2-celied. Fruit a membranous capsule included in the calyx. j 

Seeds numerous. . . ? 

^ Woodfordla fruticosa, Ksurz. Syn. Wood fordid fioribunda, .j 

Salisb. Vem. Dhaula , Gen. — An evergreen or subdeciduous shrub t 

with spreading stems usually 4 — 8 feet high, but rarely up to 20 feet j 

high and 6 inches diameter. Old stems irregularly fluted with fairly \ 

smooth pale brown bark. Blaze T5 — '2 inch, pink. Twigs smooth, j 

slender, often pendent. Leaves distichous, rarely in whorls of 3., 2—4 j 

by '8 — 1‘5 inches, lanceolate oblong-lanceolate or ovate-lsinceolate, . i 

usually acuminate-, base rounded or cordate, glabrous above when' mature, .. 
pale and more or less pubescent onthe nerves and with numerous black 
dots beneath, lateral nerves 6 — 12 pairs prominent beneath and joined, 
by intramarginal veins, sessile or nearly so. Flowers ‘5— '7 inch long, 
in dense axillary paniculate cymose clusters', the flowers usually opening 
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after the sab tending leaves have fallen. Calyx large, tubular, red. 
Stamens mueh exserted; filaments red. Capsule globose, breaking up 
irregularly and enclosed within the calyx-tube. 

Occurs throughout the area up to 6,500 feet. Abundant and often gregarious in 
dry sei^on dury scrub forest, also common in open chir forests* The leaves usually turn 
reel or purplish before falling, Flowers: February — April- Fruit: ApribMay- 

2. LAGERSTECEMIA, Umu 

Trees or shrubs. Leaves opposite or the uppermost alternate. 
Flowers often large and showy, in axillary racemes often forming 
terminal panicles. Calyx-tube eampanulate ; lobes 6, valvate. Petals 
6, sometimes more, inserted on the top of the calyx-tube, clawed, the 
blade wrinkled. Stamens numerous, inserted near the base of the calyx- 
tube; filaments long. Ovary sessile, 3 — 6-ceIled; style long, curved. 
Fruit an ellipsoid loculicidal woody capsule, 3 — 6-valved. 

Lagerstrcemia parviflora, Rovb. Vern. Dhaura or Dhauri , BD. 
Kath-dhaura, SG-. Gobar-dhaura. K and R. — A medium-sized deciduous 
tree up to 7 feet girth and 50 feet high. Bark ragged owing te long 
thin woody strips remaining half-detached, otherwise smooth, pale 
pinkish-brown, sometimes with blackish portions. Blaze '35 — '5 inch, 
rather shortly fibrous, pale pinkish-brown, a narrow innermost layer 
white but rapidly turning purple on exposure, jaice turning purple on 
the blade of a knife. Leaves distichous on horizontal shoots, arranged in 
4 rows on erect shoots, opposite, 2'5 — 5 by 1-2 inches, narrowly elliptic, 
oblong or ovate-lanceolate, acute or acuminate, entire, coriaceous, 
glabrous or glabrescent above and finely pubescent beneath when young, 
usually glabrous on both sides when mature, pale glaucous beneath with 
6 — 10 pairs of secondary nerves. Flowers '3 — *5 inch diameter, white 
in lax, axillary and terminal, trichotomous copious leafy panicles. Cyme- 
branches and pedicels very slender. Calyx-tube cupular, smooth. 

. Capsule '7 — 1 inch long, ellipsoid, polished, the base partially embraced 
by the enlarged and woody calyx-tube. 

Occurs throughout ike Bubhimalayan tract and outer, bill ranges up to 8,000 feet. 
Very caramon in the diy miscellaneous forests of the Bhabar and often associated with set. 
Flowers : April— June. Fruit s December- J anuaiy . 

3. PUNICA, Linn. 

A large shrub or small tree, branches often spiny. Leaves opposite, 
snbopposite or clustered, entire. Flowers axillary, solitary or several 
clustered together. Sepals 5 — 7, connate in a eampanulate coriaceous 
calyx, below adnate to and above produced beyond the ovary. Petals 
5—7-, wrinkled. Stamens numerous, inserted round the mouth of the 
calyx. Carpels maaiy, 2-seriate, connate in a . many-celled inferior 
ovary;; ovules numerous. Fruit a berry with a hard rind. 
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tunica Granaturfi, Linn . Vein. Ddrim , . HD. Eng, 

Pomegranate, — A deciduous shrub or occasionally a small tree up to 8 feet 
girth and 20 feet high. Bark grey or pinkish-brown , smooth, exfoliating 
in thin woody plates and sometimes giving old stems a roughish ap- 
pearance. Blaze ‘15 — ‘25 inch, cheesy, not fibrous, pale yellow often 
tinged with chlorophyl outside. Branches and especially adventitious 
shoots often thorny. Leaves 1-2' 5 inches long, oblong, obovate or 
elliptic-lanceolate, glabrous, minutely pellucid-punctate, shining above, 
bright green beneath, base narrowed into a very short petiole. Flowers 
1'5— 2 inches long and as much across, mostly solitary, sometimes 2 — 5 
together, terminating short shoots. Calyx-tube thick and coriaceous with 
5 — 7 lobes. Petals scarlet. Berry globose, 1'5 — 3 inches diameter, 
with coriaceous woody epicarp and crowned with the persistent calyx- 
lobes. 

Indigenous in the Punjab Himalaya and cultivated throughout the area of this 
iiora up to 5,500 feet. Though apparently not indigenous in our area, it has frequently 
ran wild in the vicinity of habitations in the hills. Flowers ; Apial-^June. Fruit : July — 
September, 
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XLII. — SAMYDACEiE. 

Trees or shrubs. Leaves alternate, rarely opposite, simple, often 
with pellucid glands; stipules small or (X Flowers regular, usually 
hermaphrodite, small, in axillary or subterminal fascicles racemes or 
panicles. Calyx coriaceous, persistent, tube sometimes adnata to the 
ovary; lobes 3 — 7, imbricate or valv&te. Petals as many as the calyx- 
lobes or 0, perigynous. Stamens definite or indefinite, often alternating 
with staminodes, sometimes fascicled -opposite the petals. Ovary 1- 
celled, superior or half-auperior ; ovules many, on 2—6 parietal placentae, 
Fruit a loculicidal 2 — 5-valved capsule. 

CASEAKIA, Jacq. 

Shrubs or trees. Leaves alternate, with transparent glands, usually 
both dots and lines; stipules small. Flowers small, greenish-yellow, 
in axillary fascicles (Indian species); pedicels jointed, surrounded by 
many scale-like bracteoles. Calyx inferior, deeply 4-5-lobed ; lobes im- 
bricate. Petals 0. Stamens normally twice as many as the calyx- 
lobes, diternating with as many staminodes tufted at their apex, the 
stamens and* staminodes forming a ring attached below to the calyx- 
tube. Ovary free. Fruit a succulent, 3- or rarely 2-valved capsule, 
angled or ribbed when dry. 

Leaves and twigs glabrous. Stipules '5 inch, long 1. graveolens* 

Leaves and twigs tomentose. Stipules minute ... 2. tomento3&* 

1 * Casearia graveolens, Dalz* Vem. Narwa 7 G, Narra } H. Pipri 
or Pimperi , G and A. — A deciduous shrub 5 — 10 feet high or less 
frequently a small tree up to 3 feet girth and 30 feet high. Branches 
spreading horizontally and somewhat enlarged at their junction with the 
main stem. Bark pale brown or pale ashy, slightly rough, exfoliating 
in small irregular soft pieces. Blaze '3 — '5 inch, rather hard, not fibrous, 
uniformly pale orange or pale yellow finely streaked with pale orange. 
Young shoots glabrtms. Leaves 4 — 8 by 2 — 4 inches, broadly elliptic, 
obtuse or shortly acuminate, entire or crenate-serrate, glabrous, with 
8 — 12 pairs of lateral nerves. Petiole *2 — '5 inch long. Stipules about 
'5 inch long, caducous. Flowers ’2 inch diameter, green, in dense 
clusters from the axils of fallen leaves. Pedicels short. Fruit *7— 1 
inch long, ellipsoid or ovoid, ribbed, yellow. 

Occurs throughout the area up to 5,OOQ feet. Common in sal forest where it 
attains its largest dimensions; it also thrives on dry southern aspects with scattered low 
scrub forint in the hills. The leaves are usually tinged purple or turn \\ deep purplish* 
brown from January to March- Flowers : May-June. Fruit r June-July. 
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2, Casearia tomentosa, Roxb . Vern. Chilla, Gen. — A email 
evergreen or subdeciduous tree up to 6 feet girth and 50 feet high. 
Branches spreading horizontally. Bark dark brown, rather rough, with 
shallow reticulate cracks, exfoliating in small irregular woody scales. 
Blaze *35 — '7 inch, rather hard, not fibrous, pink to purplish-red with 
a band of pale orange or yellow of varying width towards the interior. 
Twigs tomentose. Leaves 2'5 — 7 by 1"5 — 2*7 inches, oblong or the 
smaller ovate or elliptic, acute, more or less crenate-serrulate or subentire, 
tomentose especially on the nerves beneath, with 8 — 10 pairs of lateral 
nerves. Petiole '5 inch long. Stipules minute, caducous. Blowers 
*2 — '23 inch diameter, yellowish-green, in dense axillary clusters on the 
new shoots. Fruit '7 — 1'2 inches long, ellipsoid, green. 

Occurs throughout the subhimalayan tract arid central and outer hill ranges up to 
3,000 feet. Common in sal as well as miscellaneous types of forest. Leaves sometimes 
turn red or orange before falling, and I believe invariably become spotted with patches of 
dead brown tissue about January before the leaves fall. Flowers : Hatch— May. Fruit ; 
ApriLMay. 
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XLIII. — CUCURBIT ACE,®. 

Herbs, rarely shrubs, prostrate or climbing by means of tendrils 
spirally twisted. Leaves alternate, simple . or Iobed or paimately or 
pedately divided; stipules usually 0. Flowers regular, monoecious or 
dioecious, yellow or white, solitary paniculate or racemose. Calyx-tube 
usually adnate to the ovary .; limb 5- rarely 3— 6-Iobed. Petals as many 
as the calyx-lobes, free or gamopetalous, sometimes lobed or fimbriate, 
Stamens inserted at various levels on the calyx-tube, normally 5 but 
usually connate in pairs so that only one remains free (in which case 
there appear to be two stamens with 2-celled anthers and 1 with a 1- 
celled anther) ; anthers free or connate ; in male flowers statninodes often 
present. Ovary inferior, usually 1-celled, often spuriously 3-celIed;. 
style 1 ; stigmas 3 — 5 ; ovules usually many. Fruit a berry, entirely 
succalent or finally with a hard rind, rarely entirely dry, indehiscent or 
dehiscing by valves or by a eircumseissite lid, . 

TRIOHOfi ANTHFR , Linn. ' . 

* 

■ Herbaceous or woody climbers. .Leaves entire or paimately Iobed, 
rarely pinnate ; tendrils 2 — 5-fid. Flowers white, dioecious, rarely 
monoecious, males usually in long racemes with a solitary female or 
male at the base from the same axil, or females separate. Ca-lyx-tube 
long, cylindric, dilated above; lobes 5. Petals 5, oonnate at the base, 
margins long-fimbriate. Stamens 3 ; anthers usually connate ; in male 
flowers staminodes 0. Ovary with 3 parietal placentae; ovules many; 
stigmas 3, entire or bifid. Fruit smooth, indehiscent. Seeds many, 
compressed. 

Trichosanthes palmata, Ro.rb. Tern . Inrfamin, SGf. and RK. 
Udrv . , ISTG. — A large deciduous climber with stems up to 4 inches 
diameter and 50. feet high, often forming dense masses of drooping, 
foliage, climbing by means, of tendrils. Bark pale grey or pale yellowish- 
brown, with many longitudinal rows of much-raised darker circular 
lentieels, otherwise smooth. Blaze ‘3-'4 inch, soft, cheesy, pale 
yellowish. Tendrils with 1—3 branches arising from the end of a stalk 
1-2 inches long. Leaves 4 — 7 inches broad and as long or slightly longer, 
suborbicular. or . broadly ovate, deeply cordate, 3 — 7- usually 5-lobed or 
rarely ..undivided, the lobes acute or acuminate, denticulate the nerves 
exenrrent, upper, surface smooth and bright green with small pits when 
fresh but very . scabrous with small round discs (cysimliths) whetj dry 
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lower surface paler with cystoliths on the 'nerves when dry, pubescent on 
the nerves, otherwise glabrous on both surfaces, base 3 — 5-nerved. 
Petiole 1 — 3 inches long, stout, grooved. Flowers 1'5 — 2‘5 inches 
diameter, white 3 dioecious. Male peduncles usually paired , axillary, 
one bearing a solitary flower, the other racemed 3-4 inches long. Female 
flowers solitary, axillary, on a short peduncle* Bracts foliaceous ‘5 — P5 
inches long, broadly obovate. Calyx-tube 1*2 inches long, the lobes 
irregularly toothed. Fruit 1/5 — 2'5 inches diameter, ellipsoid, smooth, 
first yellow, then red streaked with yellow and finally a uniform deep 
red, with a thick tough rind. Seeds reddish-brown surrounded by^ 
copious greyish-green pulp. 

Occurs throughout ths area up to 6,000 feet. There are no specimens at Dehra 
Dun from the submontane tract, though there is little doubt it occurs there also. It !e 
fairly common In moist ravines and bordering streams in the hills, Flowers: June/JuJy. 
Fruit : October-Hovember* 
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XLIV.— t>ATISCACE^£. 

Trees or herbs. Leaves simple or pinnate, alternate; stipules 0. 
Flowers small, regular, dioecious or rarely bisexual, in fascicles racemes 
or panicles. Calyx-tube in male short ; in female adnate to the ovary ; 
lobes 3 — 9. Petals 0. Stamens 4 or more, usually opposite the calyx- 
lobes. Ovary 1-celled, open or closed at the apex; placentae parietal; 
ovules numerous ; styles as many as the placentae and alternate with 
them, simple or 2-partite. Fruit a coriaceous or membranous capsule, 
dehiscing at the apex between the styles. Seeds numerous, minute. 

DATISCA', Linn. 

Herbs or shrubs. Leaves 3-part it e or unequally pinnate, the upper- 
most undivided. Flowers dioecious, axillary, clustered. Male : -calyx- 
tube •very short ; lobes 3 — 9 ; stamens 9 — 25 ; no rudimentary ovary. 
Female : calyx-tube ovoid; styles 3, each divided nearly to the base 
into 2 linear stigmas. Capsule oblong, more or less 3-angled. 

Datjisca eannabina, Linn. — A shrub with annual erect stems up to 
10 feet high find 1 inch diameter and a stout woody perennial rootstock. 
Stems with a large succulent pith, but almost woody at the base, smooth, 
'green, with lenticels more or less arranged, in longitudinal rows. Side 
brandies numerous in the upper portion of the stem and usually 6 — 18 
inches long.. ' Leaves imparipinnate, up to 15 inches long. Leaflets 3 — 
^11 , the lateral, opposite, the distal pair sessile the remainder usually 
Shortly petiolulate; the terminal one 4 — 6 by ‘5 — 1‘75 inches, larger 
than the others : all narrowly lanceolate, caudate-acuminate, sharply 
serrate except the tail which is usually entire, glabrous and dark glossy 
green above, glabrescent paler and glossy beneath, Flowers small, 
green ; single or clustered in the axils of reduced 1-foliolate usually linear- 
lanceolate leaves, along the terminal portion of the main stem and of 
its upper branches. Male flowers on slender pedicels "l-*2 inch long; 
calyx deeply 5-lobecl; anthers conspicuous, ‘L-TS inch long. Female 
flowers shortly pedicellate; calyx-tube about '1 inch long, campanulate 
"with. 3 short spreading lobes- Capsule .'2-'3 inch' long, crowned with’, 
the calyx-lobes. ■ 

Occurs in the lulls between .3,000 and 5,000 feet. Not very common, usually in . 
damp localities on open ground, somewhat gregarious. Flowers : August- September. 
Fruit : - October-November. 
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XLV* — CACTAGEiE. 

Herbs shrubs or trees with usually succulent stems; branches often 
thickened, striated or angled. Leaves usually represented by tufts 
of spines or by prickles or small tubercles ; stipules 0. Flowers regular, 
hermaphrodite, solitary. Calyx-tube adnate to the ovary; lobes 3-many, 
small, imbricate. Petals many, free or shortly united at the base, 
imbricate. Stamens very many, free or adnate to the base of the petals* 
Ovary 1-eeIIed ; ovules numerous ;style simple ; stigma 2-many-rayed. 
Fruit a succulent berry with pulpy placenta?. 

OPUNTIA, ''Mill. ( The Prickly Pears.) 

Shrubs; branches jointed, the joints fleshy, flattened. Leaves 
small, cylindric or subulate, caducous leaving axillary scars or "areoles” 
from which arise very numerous fine barbed bristles and often one or 
more larger prickles or spines. Flowers showy, yellow orange or red, 
from the rfnaiginal or apical areoles. Outer calyx-lobes adnate to the 
ovary, J Outer petals sepaloid, inner petaloid. Ovary of many connate 
carpels; stigmas many. Fruit pyriform, bearing areoles* 

Opuntia monacantha, Haw , — A succulent jointed shrub 3 — 8 feet 
high, with the internode-like portions of the axis between the articula- 
tions much compressed obovate to oblanceolate and bright green* 
Leaves '25 inch long, brown, caducous* Areoles bearing 1 — 3 straight 
spines, usually 1-2' 5 inches long and one often larger than the others, 
with a tuft of silky hairs about '2 inch long at the base. Flowers 
2-2'5 inches long and about 3 inches across, yellow* Corolla spreading, 
rotate, the outer segments short ovate-acute, the inner spathulate acute 
denticulate. Stamens yellow, short. Pistil longer than the stamens. 
Fruit pyriform, truncate and deeply depressed at the apex, bearing tufts 
of glochidia on the outside. 

This species has been collected in the Haim Tal Division and is I believe the 
species which occurs fairly commonly in cultivation or ran wild throughout the hills up to 
5,000 feet. Opuntia, Dillenii t Haw, is recorded from Almora by Sfcrachey and Winter- 
bottom, but the identification in this case may have been incorrect. The two are very 
similar. According to Parker the joints of Dillenti are dull bluish or greyish- green, 
Haines mentions that in monacantka the spines are deciduous except one large one 
(rarely 2-3) on each areole whilst in Dilienii several large spines usually remain on each 
areole, the largest of which is sometimes curved- Moreover in DiUenti the number of 
spines m each areole may ultimately vary up to 6 whilst in nzoiiacantha they do not 
apparently exceed S. These Opuntias are indigenous to America. 
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XL VI. — ARALIACEiE. 

Trees and shrubs, sometimes climbing, rarely herbs, glabrous or 
stella tely pubescent, frequently prickly. Leaves alternate, rarely 
opposite, simple or compound; stipules adnate to the petiole, rarely 0. 
Flowers regular, hermaphrodite or polygamous in umbels, umbels 
usually racemed or panicled. Calyx-tube adnate to the ovary; limb 
truncate or with small teeth. Petals usually 6, rarely more, valvate or 
sub-imbricate, sometimes ealyptrate. Stamens as many as and alternate 
with the petals, inserted round an epigynous disk. Ovary inferior 2- 
many-celled ; ovules solitary in each cell ; styles as many as the cells, 
distinct or united. Fruit coriaceous or drupaceous. 


I. — Leaves simply lobed. or not 

1. 

Hedera. 

II. — Leaves tripmnate, very large 

2- 

HetercpanaS' 

tIL — Leaves digitate. 

I- Stems usually armed with prichks. 

(a) Leaflets glabrous or with simple hairs 

3. 

Amiia . 

(b) Leaflets stellatoly hairy beneath ... 

4. 

Bras&aiopsia, 

2. Stems unarmed. 

* (a) A large climber or, if erect, the leaflets atel- 

• lately hairy beneath ... 

5. 

Beptaphurum. 

(fc) Erect Leaflets glabrous 

6. 

Macrapanax. 

IT. — Leaves pinnate. Leaflets 5 ... 

7. 

Pentapanax, 


1. HEDERA, Linn. 

Climbing shrubs or small trees. Leaves simple or lobed, glabrous, 

ex stipulate. Flowers polygamous in panicled umbels. Pedicels not 

or very obscurely jointed. Calyx-margin 5-toothed or subentire.. Petals 

5, valvate. Stamens 5. Ovary 5-celled; styles connate. Fruit globose. 

Hedera Helix, Linn. Eng. Ivy. — An evergreen climber with steins 
up to 3 — 5 inches. diameter and 40 feet high, climbing by means of adven- 
titious roots which are often so numerous towards the base as to 
completely conceal the stem. Bark fairly smooth, pale brown, lenti- 
cellate. Blaze '15— -'25 inch, very shortly fibrous, pale yellow. Leaves 
alternate, very variable; on flowering shoots 2 — 4 inches long, usually 
not lobed, very variable in breadth, base usually narrowed ; on sterile 
shoots usually with 1 — 5 pairs of lobes and usually cordate bases; all 
coriaceous, glabrous. Petioles slender, '5 — 5 . inches long. Flowers 
'25— i * * * 5 ’4 inch diameter, polygamous, green, in globose pedunculate umbels ; 
umbels terminal, solitary. or 2 — 6 in corymbs; peduncles and pedicels 
’.clothed with minute stellate hairs. Pedicels ‘2— '4 inch long. Petals 
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triangular with a raised ridge down the centre on the inside, soon 
recurved. Berry '3 inch diameter, globose, greenish-yellow or orange- 
yellow, with fleshy exocarp. 

Occurs throughout the hills between $*000 and 0,000 feet. Very common in shady 
forest. Flowers : September- October. Fruit : March — May. 

2. HETEROPAN AX, Seem. 

An unarmed tree. Leaves pinnately decompound. Bracts small, 
persistent; pedicels not jointed under the flower. Mowers polygamous, 
calyx-margin nearly entire. Petals and stamens 5. Ovary 2-ceIIed ; 
styles 2, distinct. Emit 2-seeded. 

Heteropanax fragrans, Seem. — A small erect evergreen tree up to 2 
feet girth. Leaves tripinnate, 3-4 feet long and 2-3 feet across. 
Leaflets 3 — 6 by 1*6 — 3 inches, elliptic or elliptic-ovate, shortly acumi- 
nate, base rounded sometimes oblique, entire, glabrous. Petiolules 
0 — '4 inch long. Elowers 'lo — ‘25 inch diameter, yellow, fragrant, in 
dense globose umbels racemed on the branches of an erect panide 
18 — 24 inches long which is clothed with a deciduous rusty stellate 
scurf or tomentum. Pedicels up to '1 inch long, lengthening in fruit. 
Eruit '3 — ‘4 inch diameter, strongly compressed at right angles to the 
septum. * 

Occurs throughout the aubhimaluyan tract and outer hill ranges up to 4,000 feet. 
Not oMnmon, Flowers ; November- December. Fruit : February. 

3. ARALIA, Linn. 

Herbs shrubs or small trees, often prickly. Leaves alternate or 
whorled, digitate pinnate or compound-pinnate ; stipules small. Elowers 
often polygamo-dicecious ; pedicels often jointed close under the flower. 
Calyx truncate or 6-lobed. Petals and stamens 5. Ovary 2 — 5-eelIed; 
styles 2—5, free or shortly connate at the base. . Eruit 4-5-celled and- 
angled or subglobose and 2-3-ceied. 

Asalia cissifolla, Griff. — An erect or suberect deciduous shrub 2 — 6 
feet high and stem up to 1 inch diameter. Bark pale brown, fairly 
smooth. Stems often armed, especially in the lower portion, with 
scattered weak prickles about *1 inch long, often forming a semicircular 
ring below an arrested side branch. Leaves alternate, digitate, often 
fascicled on arrested side shoots. Petiole 2‘5— 7 inches long, smooth, 
terete, base sheathing. Leaflets 3 — 5, the terminal slightly the 
largest 2'5 — 6 by ‘7 — 2’25 inches, elliptic-lanceolate or oblong-lanceo- 
late, acuminate, base acute, finely and closely biserrate, tbe serratures 
apiculate or acuminate, glabrous or with short scattered stout hairs 
on both surfaces, membranous, pale dull green above, somewhat 
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glaucous beneath. Petiolules 0 — ‘1 inch long. Flowers '2 — ‘3 inch 
diameter, greenish -yellow, 4-and 5-merous, in solitary axillary ped- 
unculate many-flowered umbels. Peduncles 1-2 inches long. Pedicels 
*15 — ‘25 inch long, glabrous or pubescent. Berry ‘25 inch diameter, 
globose, glabrous. 

Occurs throughout the central and inner ranges between 8,000 and 10,000 feet. 
Fairly common and somewhat gregarious in shady forest usually on north aspects. The 
semicircular ring of prickles when present originates at the base of the partly sheathing 
petiole and persists after the leaf has fallen- The crushed leaves have a festid smell 
Flowers : May-June. Fruit : July-August- 

4, BKASSAIOPSIS, Dene . and Planch. 

Large shrubs or trees, glabrous or tomentose, armed or not. 
Leaves digitate palmate or angled, stipulate. Umbels in compound 
panicles ; bracts often persistent ; pedicels rising from a dense cluster 
of persistent bracteoies, not jointed under the flower. Flowers often, 
polygamous. Calyx 5-toothed. Petals and stamens 5. Ovary 2-eelled; 
styles 2, united. Fruit 1-2-seeded. 

Brassaiopsis aouleata, Seem. — A shrub or small tree up to 3 feet 
girth and 15 feet high. Stems and branches armed with stout sharp 
prickles up to '35 inch long. Young shoots dothed with, rusty-brown 
tomentwm. Bark fairly smooth, pale brown. Blaze *3 — ‘35 inch, soft, 
pale yellowish . Leaves l-2'5 feet long, alternate, digitate, approximate 
at the ends of the rather stout branches. Petiole 4 — 18 inches long, 
terete, the base dilated and stem-clasping. Leaflets 5 — 9, the central 
6 — 12 by 1*5 — 3 inches exceeding the lateral, oblanceolate, acuminate, 
base acute and usually oblique in the outermost pair, serrulate, densely 
clothed on both surfaces with yellow stellate hairs when young, glabrous 
above when mature, thin. Petiolules '1 — *5 inch long. Flowers 
*25 — '3 inch diameter, paie. yellowish-green, in many-flowered globose 
umbels. Umbels solitary and terminal or racemed on the somewhat 
deflexed branches of a stout erect panicle 6—12 inches long. Panicle-* 
branches ‘5 — 3 inches long. Bracts at the base of the branches *15 — ‘25 
inch long, ovate, acuminate, tomentose, persistent. Pedicels ‘2 — ‘5 inch 
long, scurfy-hairy*, springing from a dense cluster of hairy persistent 
bracteoies ‘05 inch long. Berry *25 inch diameter, globose. 

Occurs throughout the hills between 2,000 and 6,000 feet- Rather scarce- . Usually 
in shady and moist ravines in forest. Flowers: January — March, Fruit: May-June. 

5. HEPTAPLEURUM, Gcertn. 

Frees or large shrubs, sometimes scandent, without prickles. 
Leaves digitate, rarely uni-foliolate or twice digitate. Umbels, panicled 
or in branched racemes, bracts. woolly, pedicels not jointed under the 
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flower. Flowers 5 — 10-usually 5-6-merous (including the carpels). 
Style very short and clavate or scarcely developed. Fruit 5-6-angled. 

Drecfc., Leaflets with second aiy nerves deeply impressed 
above, steliately baiiy beneath ... ... ... 1. impres&um, 

A. climber. Leaflets with secondary nerves not deeply 
impressed above, glabious beneath ... ... 2, vemdosum. 

In addition, H. elutum, 0. B. Clarke is recorded by Straehey and WiuterbotLom 
from ifaini Tal. I have however seen no specimens from out area in either the Debra 
Dun or Kew herbaria and I have therefore not described it. It is a small tree with large 
digitate leaves ^bf 4—7 oblong- lanceolate leaflets which are glabrous above and glabrous 
or nearly so beneath. The nerves of the leaflets are not deeply impressed above, and 
this fact together with the glabrous or glabrescent under leaf-surface should serve in 
the field to distinguish it at once from H. impressum. 

1. Heptapleumm Impressum, C,' B. Clarke— A large evergreen 
shrub or small tree, the stem up to 4'5 feet girth near the ground but 
usually branched low down, up to 30 feet high. Bark fairly smooth, 
pale brown. Blaze '3—35 inch, white. Leaves digitate, L2'5 feet 
long, approximate at the ends of the stout branches. Petiole 5 — 22 
inches long, terete. Leaflets 6—11, 4 — 10 by '75—2 inches, oblaneeo- 
late or sometimes narrowly oblong, shortly acuminate, base srcute, 
coriaceous, entire or sometimes obscurely serrate in the upper half, 
clothed on both surfaces with rusty-yellow stellate pubescence when 
young, glabrous and dull dark green above with much impressed 
secondary nerves when mature. Flowers in globose umbels terminat- 
ing the branches of an erect terminal densely stellate-hairy panicle 6 — 8 
inches long. Pedicels *1 — 1 2 inch long, lengthening in fruit. Berry 
/2 inch diameter, snbglobose, glabrous, crowneS with the persistent 
style. 

Occurs throughout the central and timer ranges between 7,000 and 10,000 feet. 
Bather scarce. Usually found hi motet shady situations, sometimes associated with 
Qu&rcu$ gemecarpifolia* The leaflets on young plants or on adventitious shoots arc 
often deeply cut or lobed. Flowers; September, Fruit: December-January, 

2. Heptapleunua venulosum, Seem. Vern. Kur-simal, Gen. — 
An evergreen climber or epiphytic shrub with stems up to 4 inches 
diameter, and 30 feet high, climbing by means of stout adventitious 
roots. Bark pale ashy-brown or silvery, smooth, with conspicuous 
scattered lenticels. Blaze *4-‘5 inch, somewhat fibrous towards the 
interior, pale yellow or whitish, sometimes mottled with pale orange 
harder tissue in the outer half, darkening on exposure, with a peculiar 
aromatic smell. Twigs stout, smooth, green with pale brown lenticels, 
tfoe leaf-scars appearing as horizontal lines. Leaves alternate, digitate 
Petiole 6 — 12 inches long, terete, dilated and clasping at the base. 
Leaflets 3— 8, 3— 6 by 1‘5 — 3 inches, the middle one largest, elliptio- 
oblong, acuminate, entire, glabrous, coriaceous, shining above. Fetio- 
lufes >5-~2 inches lbng, jointed to the blade. Flowers 'S inch diameter, 
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pink, polygamous, in small globose umbels, racemed on the branches of 
a terminal panicle, the branches 5 — 8 inches long and purple. Ped- 
uncles '5 inch long. Pedicels '1 — '3 inch long. Berry *3-*4 inch 
diameter, globose, yellow. 

Occurs throughout the area between 1,000 and G>000 test- Common, usually in 
moist places, often climbing over precipitous rocks in shady ravines but also frequent 
on trees. Flowers : February-March, Fruit : April-May* 

6. MACROPAN AX ? Miq, 

Trees or shrubs, thorny or unarmed. Leaves digitate. Mowers 
polygamous, umbelled, or rarely in heads, forming large panicles. 
Pedicels jointed at the apex. Calyx-teeth 5, distinct. Petals 5, valvate. 
Stamens 5. Disk thick, produced into the style-column. Ovary 2- 
" celled ; styles united. Fruit globose or ovoid. 

Macropanax creophilum, Miq . — A large shrub or small tree. 
Leaves alternate, 1-2 feet long. Petioles 4 — 12 inches long, terete, base 
dilated and stem-clasping. Leaflets 3—7, 4 — 9 by 1‘2 — 2'5 inches, 
narrowly oblong or elliptic-oblong, acuminate, base rounded or cuneate 
often unequal, margin sinuate or crenulate with small apiculate teeth, 
glabrous, lateral nerves arcuate. Petiolules ‘3 — 2 inches long, those of 
the cental leaflets much longer than the side ones. . Flowers *15 inch 
diameter, in # many-flowered globose umbels. Umbels racemed on 
the spreading branches of an erect terminal panicle 10 — 20 inches long, 
densely clothed with scurfy tomentum. Panicle-branches 2 — 8 inches 
long. Bracts small, deciduous. Pedicels '05 — *15 inch long lengthen- 
ing in fruit. Berry ‘2 inch diameter, ovoid, ribbed. 

Str achey and Winterbottom have recorded this species from If aini T al and 
Mr. W. J. Lambert has collected it at Ptmwanoula iu East Almora* Both records are 
from 6,000 feet. Rare. Flowers : August- September. Fruit : Baoember-January. 

7, PENTAP AN AX s Seem . 

Trees or large climbing shrubs, often epiphytic. Leaves alternate, 
simply pinnate or digitate, glabrous. Flowers hermaphrodite or poly- 
gamous in compound racemes or panicles of umbels ; pedicels jointed 
under the flowers. ‘Calyx 5-lobed. Petals and stamens 5. Ovary 4-5- 
celled ; styles 4-5, more or less, connate. Fruit 4-5-celled with as many 
angles or ribs. 

Epiphytic* Leaflets entire — 1. parasiticum 

Not epiphytic. Leaflets serrate *.* *.* **. 2, Leschemulfu. 

i, Pentapanax parasiticum, Seem. — A scaudent and epiphytic 
deciduous shrub with spreading or drooping branches 4 — 8 feet long 
and up to 2 inches diameter, sending down stout serial roots which 
form contact with the ground and often resemble stems. Bark pale 
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or silvery brown, fairly smooth. Elaze 'l-'2 inch, very fibrous, white, 
the juice turning orange on exposure. Leaves 4 — 10 inches long, im- 
paripinnate ; petiole slender, not dilated at the base, rachis jointed at 
the insertion of the leaflets. Leaflets o, 2—4 by 1-2 inches, ovate or 
ovate-lanceolate, entire, acuminate, base rounded often unequal, sub- 
coriaceous, glabrous beneath, somewhat glossy above and glaucous 
beneath. Flowers '25 inch diameter, pale green, 5 -or 6 -merous, poly- 
gamous, in globose pedunculate umbels which are terminal solitary 
or 2 — 4 m a small panicle. Peduncle 1 — 3 inches long. Pedicels 
•3 — -5 inch long, slender. Fruit small, subglobose. 

Occurs throughout the hills between 5,500 and 8,000 feet* and in all the cases which 
I have observed it was growing on oak except once when it was found growing on the 
ground. Bather scarce. Flowers : October. 

2. Pentapanax Leschenaultii, Seem . — A deciduous shrub 4 — 10 
feet high with stems up to 2*5 inches diameter. Bark roughish, ex- 
foliating in papery pieces. Twigs with a large pith. Leaves 8 — 12 
inches long, alternate, imparipinnate. Leaflets 5, 3*5 — 5'5 by 1*5 — 2'5 
inches, elliptic-oblong or elliptic, rather abruptly acuminate * base 
rounded or suboordate often unequal, cuspidate-serrulate, glabrous and 
dull green above, hairy along the nerves beneath when young especially 
along the midrib. Petiolules of lateral leaflets 0 — '25 inch Ipng. In- 
florescence a terminal panicle, the primary branches flub-fascicular, 
2-3 inches long and terminating in 3 — 8 umbel-bearing rays about 
'5 — 1 inch long. Umbels dense, globose. Pedicels ‘3 — *5 inch long. 
The branches of the inflorescence clothed with short purplish pubes- 
cence. Pruit subglobose, *15 inch diameter, strongly ribbed. 

Occurs throughout the central and inner ranges between 8*000 and 10*500 feet. 
Sometimes wedged into crevices in rocks, usually in forest. Scarce. Flowers ; July. 
Fruit : August- September. The plant here described is variety umbellatum which differs 
from the type in the fruit being strongly ribbed. 
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Shrubs or trees. Leaves opposite or alternate, entire or some- 
times angularly lobed or serrate; stipules 0- Flowers regular, bisexual 
or unisexual, in cymes panicles or heads. Calyx-tube adnate to the 
ovary; limb 0 or truncate or 4 — 10-toothed, persistent. Petals 0 or'4-5, 
rarely many, imbricate or valvate. Stamens inserted with the petals 
at the base of an epigynous disk, usually as many as, rarely 2 — 4 times 
as many as the petals. Ovary inferior, 1 — 4-celIed ; ovules usually 
solitary ; style simple. Fruit usually succulent, stone 1 — 4-cellefl or 
less commonly with 2 pyrenes. 

I.— Flowers fascicled, in cymes or in heads. 

1. Inflorescence axial. Petals anthers and style 

long ... - ... ... 1 . Alangiitm . 

0 2. Inflorescence terminal. Petals anthers and style 

short ... ... ... 2. Camus. 

II. — Flowers in large terminal panicles ... ... 3. TorieelUa. 

L ALANGIUM, Lamk. 

Tr£ks or shrubs, sometimes thorny. Leaves alternate. Flowers 
white or crd^m-colomed, hermaphrodite, in axillary fascicles or cymes.’ 
Calyx-limb truncate or 4— 10-toothed. Petals 4 — 10, linear, valv&te, 
thickened, recurved in flower. Stamens as many as the petals and 
alternate with them, or 2 — 4 times more. Ovary 1-2-celled, sur- 
mounted by a disk enclosing the elongate style; stigma capitate. 
Fruit a 1-2-seeded berry, crowned by the calyx-lobes and disk. 

Leaves oblong, 1-3 inches broad. Flowers fascicled ... I. Lamarck U> 

Leaves ovate often lobed, 3 — 6 inches broad. Flowers in ^ 

cymes ... ... ... 2. begonifolium. 

1. Alanghim LamarckU, Thwaites. Vein. Kuilu , R — A small 
subdeciduous tree up to 3' 5 feet girth and 30 feet high, the short side 
branches cfteii terminating in stout spines. Bark pale brown, rougbish, 
with snallcw cracks, exfoliating in softly fibrous or subcorby scales. 
Blaze '4 — '7 inch, slightly fibrous, pale yellow, often stippled with 
orange. Twigs whitish. Leaves simple, rather variable in size, usually- 
4 — 7 by 1 — 2*5 inches, oblong or oblong-lanceolate, gradually narrowed 
at the apex to a blunt point, base usually rounded and sometimes 
unequal, pubescent when young, glabrous or glabrescent when mature 
with glandpits or tufts of hair beneath in the nerve axils, secondary 
nerves 5—8 pairs ascending, tertiaries more or less parallel and 
transverse. Petiole *2 — ‘5 inch long, tomentose. Flowers white, 
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fragrant, solitary or fascicled, axillary or from the axils of fallen leaves. 
Petals 5 — 10, 'o — '9 inch long, linear, recurved or revolute after 
expanding. Stamens numerous about as long as the petals, very 
villous below. Anthers '2 — "3 inch long. Fruit ' 5 — ‘7 inch long, 
ellipsoid, smooth, black, crowned with the calyx and containing a large 
stone surrounded by succulent pulp. 

Occurs in dry miscellaneous forests of the Bh&bar and is generally rather scarce 
though abundant round Tanakpur, and in parts of the Xalagarh Division. Flowers : 
March— May- Fruit : June- July. 

2. Alangium begonifolium, Baill. Syn. Marlea begonia folia, 
Jtoxb. — A small deciduous tree. Bark pale grey or brown, smooth. 
Blaze ‘3 — '85 inch, pale yellow closely mottled with orange. Leaves 
usually 3 — 6 by 2' 5 — 6 inches, sometimes larger, broadly ovate, acu- 
minate, entire, angular or lobed or rarely without lobes, the lobes or 
angles acuminate, pubescent on both surfaces with minute hairs when 
young, becoming glabrous or nearly so above and with tufts of hair 
in the nerve-axils below when mature, base usually truncate or cordate 
often very oblique, 5- — 7-nerved. Petioles 1-2 inches long. Flowers 
white, in dichotomous axillary cymes 1-2 inches long. Petals 6 — 8, 
ligulate, '4 — -.'5 inch long. Stamens 6 — 8, about as long as the petals. 
Filaments villous. Anthers '3 inch long. Fruit '3 — '4 inch loqg, ovoid 
or ellipsoid, glabrous, dark purple, succulent, containing a ^rge stone. 

Occurs throughout the Mils between 3,000 and 6,000 feet. Not common. Usually 
in moist ravines. Flowers: May-June* Fruit; September-Oetober. 

2* COEtNUS, Linn . 

Trees or shrubs. Leaves opposite or alternate, entire* Flowers 
small, usually bisexual, in branched cymes or involucrate heads* 
Calyx-tube campanulate or urceolate ; limb 4-toothed* Petals 4, valvate* 
Stamens 4. Disk thick or inconspicuous. Ovary % rarely 3-) celled. 
Fruit drupaceous; stone bony, 2-ceUed, 2-aeeded* 

I*— Loaves opposite. 

A. Flowers in branched cymes. 

1* Leaves ovate, 2 — 4 inches broad .*. *.* 1. ttiacTophtflla. 

2, Loaves narrowly oblong, 1-1 *5 inches brosid *♦* *3. oblonga. 

B* Flowers in hemispheric heads surrounded by 4 

large yellow petaloid bracts *** 3. oapitata. 

EL - — Leaves alternate. Flowers in branched cymes 4. controvert a. 

i. Cdftnus macrophyila, Wall Vern* Khagsa, G, Eats, A*— A 
medium-si&ed deciduous tree up to 7 feet girth and 100 feet high. Bark 
reddish or pinkish-brown, roughish, exfoliating in loose strips and scales, 
divided up on very old stems into small polygonal plates about '5 inch 
across* Blaze '25— '35 inch, soft, cheesy, pink. Leaves opposite and 
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distichous, 3 — 6 by 2 — 4 inches, ovate, acuminate, with short adpresseS 
hairs on both surfaces, pale beneath, base usually rounded. Petiole 
*5 — 1/5 inches long. Flowers '4 inch diameter, creamy-white, scented, 
in compact terminal branched cymes 2 — 4 inches across. Petals 
minutely adpressed-pubescent outside. Stamens shorter than the petals. 
Fruit ‘2 — ’3 inch long, ovoid, purplish-black, slightly pubescent. 

Occurs iJirongboiit the hills between 4,500 and 7,500 feet. Common in forests of 
Qusrcm tn&ana. Flowers : April — June. Fruit : October— February. * 

According to Hemaley, vide page 333 in Kew Bulletin for 1909, C. Stracli &#{, Hemal, 
based on specimens collected by T. Thomson at Katbi in Knmann is also distinct from 
C, mac/ophylhi. It is said to differ mainly in the rusty pubescent inflorescence, in the 
calyx-tube being ecosta.te and in the conspicuous calyx-teeth. 

2. Cornus oblonga, Wall. Vern. Qaunta or Gauntia, G and 

A. — An evergreen shrub or small tree up to 4 feet girth and 30 feet high. 
Bark dark reddish-brown, slightly rough, with scattered circular lenticels. 
Blaze 'IS — '25 inch, dark reddish-brown with an inner fibrous paler 
layer. Young shoots minutely adpressed-hairy. Leaves opposite, 4-5 
by 1-4*6 inches, narrowly oblong or oblong-lanceolate, narrowed at both 
ends, entire, shortly acuminate, minutely adpressed-hairy on both 
surfaces, with tumid glands in the axils of the secondary nerves beneath 
and sometimes in the axils of the smaller .nerves as well, somewhat 
glossy above, main lateral nerves - 5-6- pairs prominent beneath and 
depressed affove. Blowers '3-'4 inch diameter, white, fragrant, the 
disk the tips of the calyx-lobes the anthers and sometimes the tip of the 
style purple, in terminal branched cymes 2-3 inches across. Bruit \ 
■•25 — '3 inch long, ovoid, black with a glaucous bloom, containing a 
brown stone surrounded hy succulent green flesh. i 

Occurs throughout the hills between 4,000 and 7.000 feet. Common in hemj forest ; 

and most abundant and vigorous on a limestone soiL Flowers September — December, S 

Fruit : April-May* \ 

3. Cornus capitata, Wall. . Vern. Bhamor , Gen. — A small ever- 
green tree up to 5 feet girth and 35 feet high. Bark slightly rough, dark’. . 
reddish-brown or blackish., exfoliating in small polygonal scales. Blaze. 

'2— "4 inch, fibrous, pink or reddish sometimes finely mottled with f 

orange-brown harder tissue. Twigs clothed with short adpressed pubes- I 

cence. Leaves opposite, 2*5 — 4‘5 by 1-1'5 inches, oblong or elliptic, i 

acute, base narrowed into the petiole, entire, dull bluish-green above, pale j 

and glaucous beneath, rather densely adpressed-pubescent on both sides, I 

with 3 — 5 pairs of asoending secondary nerves bearing tumid glands, in j 

their axils beneath. Petiole '3 — *6 inch long, channelled, with, dilated. j 

connate base; Blowers *15 inch diameter, closely packed in yellowish- j 

green hemispheric heads *5 inch across,: each head surrounded ' by 4 j 

yellow petaloid bracts, the bracteate head 2-3*5 inches diameter. | 
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Fruits coalescing to form a depressed globose head ’9 — 1*2 inches 
diameter, deep pink or partly orange whert ripe, speckled with the 
remains of the flowers and containing numerous rounded brown stonea 
embedded in a yellow, edible, slightly sweet pulp. 

Occurs throughout the hills between 6,000 and 7,500 feet. Fairly common iu 
secondary forest on north aspects. Flowers : June-July, Fruit ; Ootober-November, 

3. Cornus controversa, Hemsl. — A small tree up to 50 feet high 
and 4 feet girth. Bark smooth, pale grey. Blaze '25 — ‘35 inch, pale 
yellow with orange streaks. Twigs quite smooth, yellowish-green. 
Leaves alternate, 4 — 6 by 2-3 inches, ovate or elliptic, shortly and 
abruptly acuminata, base rounded or subcuneate, glabrous and shining 
above, pale and glaucous with adpressed hairs beneath, with 6 — 8 pairs 
of arcuate secondary nerves. Petiole 1-2 ’75 inches long. Flowers ‘4-‘5 
inch diameter, pure white, unscented, in lax terminal branched cymes 
3 — 5 inches across. Petals glabrous outside. Stamens longer than the 
petals. Fruit ‘25 inch diameter, globose, slightly pubescent. 

V 

This tres has only been found in the Nawali Reserve of North GarhwEtl wbera it 
occurs bordering the Chirm Toll Gttdbcra between 6,000 and 7,500 feet. The bark, blaze 
and alternate leaves serve to distinguish it at onto from C. macrophtjUa for which it 
might otherwise be mistaken- Flowers : May- 

3. TOEIOELLIA, DC. „ 

Shrubs or small trees. Leaves alternate, broadly cordate. Flowers 
small, dicecious, numerous, in pendulous panicles; pedicels short, in 
the female jointed under the flower, in the male not. Male flowers : 
calyx -tube short, usually with 5 short blunt lobes. Petals usually 5, 
rarely 3-4, concave* induplicate-valvate. Stamens usually 5, rarely 3-4. 
Disk flat. Female flowers : calvx-tube ovoid with short irregularly 
3 — S- lobe d limb ; petals and stamens wanting. Disk indistinct. Ovary 
3-4-celIed ; style very short ; stigmas usually 3. Fruit a small 1-seeded 
drupe. 

Toricellia tiliasfolia, DC . — A deciduous shrub or small tree up to 
4 feet girth with spreading branches. Bark pale brown, slightly rough. 
Blaze ‘25 inch, white. Twigs quite smooth, glabrous, stout.. Leaves 
5—9 by 4—8 inches, broadly ovate or sub-orbicular, obscurely angled or 
hot, coarsely and sharply dentate, broadly cordate, membranous, pubes- 
cent 7 On both, surfaces when young, glabrous or nearly so when. mature, 
base 3-nerved ihe lateral pair again ; branching close to the base, with. 
3-4 pairs of sfecondary nerves above the basal. . Petiole 2 — 4 inches long, 
dilated towards the. base . and. stem-clasping. Flowers numerous, in 
drooping terminal, panicles 8 — 12 inches long, appearing with the new 
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leaves. Male flowers green faintly tinged with purplish-brown, with' 
5 oblong petals and usually 5 conspicuous stamens. Bracts on the male 
inflorescence ; subtending the primary branches lanceolate acuminate 
‘4 — '6 inch long; subtending the smaller branches ’1 — '2 inch long. 
Drupe '2 inch long, ovoid, purple, glabrous. 

Occurs in the central hill ranges between 5,000 and 8,000 feet. Fairly common' 
in East AimoTa ? usually in damp localities in oak forest. Flowers : April, Fruit : 
October* 
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Small trees or shfubs, erect or climbing. Leaves opposite, rarely 
temate; stipules usually wanting, Flowers hermaphrodite, regular or 
irregular, in cymes or panicles. Calyx adnate to the ovary; lobes 
3 — 5, imbricate. Petals connate in a tubular, funnel-shaped or rotate 
corolla, 5-fld, with imbricate lobes. Stamens 5, rarely 4, inserted on 
the corollar-tube alternately with the lobes. Ovary inferior, 2 — 8- 
(rarely 1-) celled ; style usually simple ; ovules solitary. Fruit a drupe 
with 1 — 8 cartilaginous pyrenes or a many-seeded berry, 

I.— Fruit l-seeded. Flowers regular* 

1. Leaves usually toothed. Calyx-limb shortly 

toothed ... "... .,,1. Viburnum* 


2, Leaves usually entire. Calyx -lobes elongate , 

feathery 

II, — Fruit 3-seeded. Flowers irregular 
<OL — Fruit many-seeded. Flowers often zygomorpbic. 

1. Stems solid.* Ovary 3- S- celled 

2. Stems hollow. Ovary ^-celled 

* Note , — The twigs of L. quinqudocularis are hollow. 


3. Abelia, 

3. Tria&tewrn. 

4. Lonuxra, 
5* 


l.VIBUKNUM, Linn . 

Trees or shrubs. Leaves opposite, simple or lobed ; stipules incon- 
spicuous ,or 0. Flowers in terminal or subterminal umbels, corymbs or 
panicles. Calyx-tube turbinate or cylindric; lobes 5, Corolla-lobes 5, 
Stamens 5, inserted on the corolla-tube. Ovary 1— 3-oeIled; ovules 1 
in each cell; stigma 3-iobed, Fruit a dry or fleshy drupe, usually 1- 
seeded; endocarp crustaceous, ridged and furrowed or excavated on one 
side. 


I. — Leaves entire or obscurely donate. 

L Leaves ovate or broadly elliptic, tomentose 

beneath ... ... ... 1. coUnifolium. 

2, Leaves oblong, glabrous except in the axils of 

the primary nerves beneath ... ... 3. coriaceum, 

3. Leaves narrowly elliptic, glabrous and clothed 

befteath with pale brown circular scales ... 3. punctaium 4 

IX* “Leaves sharply toothed or serrulate. 

A. Flowers in drooping pedunculate panicles, 

appearing after the leaves, OomHa tubular ... 4. embeteens. 

B, Flowers in erect umbellate or corymbose cymes. 

1, Flowers appearing before or with the leaves. 

(a\ Corolla jftfcate. Leaf-base usually cordate ... 5. cordifolmm, 

(6) Corolla tnbuj^ Leaf -base neually acute ... fi. nervosum^ 

Flowers appearing after the leaves. Corolla 

*.<■ 7, fUlktlakm. 

is 
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1. Ylbnnrom cotlnlfolium, Don . Vern. or Gftimca, GK 

Gabian or Gmft, A* — A deciduous shrub 5 — 15 feet high with stems 
up to 5 inches diameter. Bark pale often reddish-brown, slightly rough, 
exfoliating in very small corky pieces. Blaze ‘25 — ‘3 inch, cheesy, 
not fibrous, white usually faintly mottled with orange, the whole turn- 
ing pinkish- or orange- brown on exposure. Twigs more or less stellately 
tomentose. Leaves 3' 5 — 7 by 2*5 — 5 inches, ovate elliptic or suborbi- 
cul&r, base cordate or rounded, obscurely crenate, stellately pubescent 
on both surfaces, often glabrescent above when mature, rather rough 
above, pafe beneath, thickish, nerves impressed above and prominent 
beneath, main lateral nerves 7 — 10 pairs. Petiole '3 — 1 inch long. 
Flowers *3 inch diameter, white tinged with pink, in stellately tomen- 
tose corymbose cymes 2 — i inches across. Corolla-tube *15 inch long; 
lobes spreading. Drupe *3 — *5 inch long, oblong, first red then black, 
shining, glabrous, containing one flattened and grooved stone embedded 
in juicy pulp. 

Occurs throughout the hills between 6,000 and 11,000 feet. Very common ifc many 
types of forest especially oak, often gregarious. The leaves usually turn purplish or pink 
before falling. Flowers : April — June, Fruit : August — October. 

2. ' Viburnum coriaceum, Blume . Vera. Titmulia or Tirrnla , 
Gen. Tita, NGr. Karua, SGk — An evergreen shrub 6 — 12 feet high or 
rarely a small tree up to 4 feet girth and 25 feet higK Bark dark 
brown, slightly rough, rather mealy-corky. Blaze '2 — ‘4 inch, pinkish 
or white with a few reddish-brown markings, the whole turning reddish- 
brown on exposure. Young shoots puberulous, tinged purplish-red. 
Leaves 4‘5 — 9 by 1*5 — 2*75 inches, oblong, acuminate, entire, coria- 
ceous, glabrous except for tufts of hair in the axils of the primary nerves 
beneath, with 5 — 10 pairs of lateral nerves very prominent beneath. 
Petiole ‘5 — 1 inch long, usually purplish -pink. Flowers *1 inch diameter, 
white, sweet-scented, in pedunculate, umbellate, terminal cymes 3 — 5 
inches* across ; cyme-branches corymbose. Corolla tubular, ‘15 inch 
long; lobes small, erect. Anthers exserted, purple. Drupe *15 — *2 inch 
long, ovoid or ellipsoid, dark purple with a thin glaucous bloom. 

Occurs throughout the bills between 5,000 and 8,600 feet. Very common in oak 
forest on shady aspects. The young immature leaves are very conspicuously glossy. If 
the leaf surface he bruised, as by bending the leaf across, the bruised surface immediately 
turns whitish due to the glazed epidermal layer flaking off in minute white scaly pisees- 
Flowers : Jnne™AugU3t. Fruit ; October — December. 

3. Viburnum punetatum, Bam . — A small glabrous evergreen tree 
up to %'h feet girth and 40 feet high or sometimes only a shrub. 
Bark dark brown, rather rough* Blaze 3— *35 inch, pinkish-brown 
rapidly darkening on exposure. Young shoots covered with pale brown 
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circular scales- Leaves 4 — 8 by l'S — 3 inches, narrowly elliptic, shortly 
and rather abruptly acuminate, base usually acute sometimes rounded, 
coriaceous, entire, clothed on both surfaces when young with pale brown 
circular scales which rapidly disappear from the upper surface but 
persist beneath, very glossy dark green above pale beneath, with 7 — 10 
pair’s of lateral nerves, midrib prominent beneath* Petiole '4 — '8 inch 
long, rather stout, deeply channelled above, densely clothed with scales* 
Flowers 2 inch diameter, white, in terminal umbellate cymes 3-4 inches 
across ; cyme-branches corymbose and densely scaly developing lenticels 
when in fruit* Drupe '3 — '35 inch long, ellipsoid, densely covered 
with scales. 

Occurs throughout the central and inner ranges between 6,000 and 6,600 feet* 
Bather scares, usually in ahadv oak forest and ravines* Flowers : May. Fruit : Noveim 
bcr-Deoember* 

4* Viburnum erabescens, Wall * Vern* Ganni , CA* — A shrub 
6. — 12 feet high* Bark pale brown, slightly rough on old stems* Blaze 
'25 inch, hard, pale orange or white finely mottled with orange* Twigs 
glabrous* Leaves 2 — 5 by 1-2*5 inches, elliptic or elliptic-oblong, 
shortly acuminate, base rounded or cuneate* sharply serrulate in the 
upper half more or less entire in the lower half, glabrous above, stellate- 
hairy on' the nerves beneath when young and with scattered mostly 
simple hairs ftisually tufted in the nerve-axils) when mature, with 5—8 
pairs of lateral nerves* Petiole ‘3 — ‘7 inch long* Flowers *2-'$ inch 
diameter, creamy- white or tinged with pink, in solitary, terminal, 
pedunculate, puberulons or glabre scent, lax, drooping panicles 2—4 
inches long* Bracts ligulate, puberolous or glabrous, up to *4 inch long* 
Corolla-tube ‘35—45 inch long, the lobes soon reflexed. Drupe *2-'3 
inch long, ellipsoid, glabrous, red. 

Occurs throughout the central and inner ranges between 5,000 and 9,000 feet* 
Fairly common in Central and Fast Almora, scares in Garhwal* Usually in shady oak 
forest* Flowers : May- June, after the new leaves have formed* 

5* Viburnum cordifolium, Wall— A deciduous shrub or small tree* 
■Young shoots densely stellate-hairy*. Leaves 3 — 5‘5 by 1‘5— 3 inches, 
ovate or elliptic, shortly acuminate, base cordate or rounded, closely 
and evenly serrulate, sparsely stellate-hairy above and rather densely 
so beneath when young, glabrous above and glabrescent beneath when 
mature, with 7 pairs of secondary nerves prominent beneath and reti- 
culate within the ipargim with close parallel transverse tertiary nerves. 
Petiole ‘7 — 1*5 inches long, base somewhat dilated, densely stellate- 
hairy, when young* Flowers *3-'4 inch diameter, in stellate-bairy 
terminal umbellate cymes 2-3 inches across with caranbpse branches, 
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Corolla rotate, Jobes spreading. Drupe ‘3 — '35 inch long, oblong, 
glabrous. . 

. Occurs on tie central and inner ranges east of the Eamganga between 9,000 and 
ttibOG feet. Not very common, often associated with Rhododendron at about the tree 
liMt. .'Flowers ; May-Jnne. Fruit; October, 

fl* Yifenmam nervosum, D. . Don , Syn. F. fmtens , Dene* 

yem*;,. Telanu or Thelka, NG. — A large deciduous shrub with spreading 
stems -up to 6 inches diameter and 20- feet high. Bark pale brown or 
dark' grey, somewhat rough and corky. Blaze 25 inch, white inside, 
pale- -yellow mottled with orange outside. Leaves 3 — 7 by 1*75 — 3*5 
inches, ovate elliptic oblong or obovate, acute, serrulate, glabrous or 
n^or;e or less pubescent on the nerves beneath, thin, membranous, base 
rounded or , acute , dark rather glossy green above, pale with 7 — 9 pairs 
of very prominent nerves beneath. Petiole *5^— 1*5 inches long, pink, 
deeply channelled above. Elowets *4-*5 inch diameter, white, white 
tinged with pink, or pink, fragrant, appearing before or with the leaves, 
in terminal erect pubescent cymes 1-2*5 inches across which are branched 
from' the' base. Bracts variable, usually large. Corolla-tube — *6 
inch long, lobes spreading not reflexed* Drupe '4 — '6 inch long, 

ellipsoid, red- 

r Occurs throughout tha central and inner ranges between 7,000 and 1^*600 feet. 
Very common in silver fir $nd karsha forests, often growing under danse cover. The 
leaves rarefy emit a somewhat foetid smell when crashed. Flowers : Mar A -April. Fruit i 
Tdfy-Angkstj > 

*■ Tr Yibumum stellulatum, Wall Vem, Mateo, NG. — A decidu- 
ous shrub 'S — 20 feet high with stems up to 6 inches diameter. Bark 
dark brown ^often reddish, slightly rough, with prominent small circular 
lentieels. Blaze *2-^‘35 inch, white more or less stippled with pinkish- 
brown, the whole turning orange-brown on exposure. Twigs with a L 
large pith, stellately pubescent. Leaves 3 — 6 inches long, ovate or 
ovate-lanceolate, long-acuminate, rather distantly serrate, dull green and 
glabrous or glabrescent except on the main nerves above, glabrous or 
slightly stella teiairy beneath, main lateral nerves 5 — 8 pairs depressed 
above and raised beneath. Petiole *5 — 1 ; 2 inches long, grooved above- 
Blowers *2 inch diameter, white, strongly scented, ii> terminal stellately 
pubescent much-branched, corymbose cymes 4 — 6 inches across. Drupe 
*3 inch long, broadly oblong, red, containing one flattened and grooved 
stone embedded in an acid juicy pulp. 

: Ooeuip throughout the hills between 5,000 and 10,500 feet. Common in oak forest 
on^hei4y applets. Flowers: June— August. Fruit : October — ttecembSx. 

♦ \/ - 2. ABBLXA, iBroton, 

? Sfei isiisf leaves opposite, sometimes teroate, ; entire or toothed. 
Plowed axibfuy ai^l terminal, in small triohotomous cymes or solitary, 





# 7 ? 

2 — 4-bracteolate, Calyx-tube narrow, striate ; limb 5-deffc. Corolla 
tubular or funnel-shaped; lobes 5, Stamens 4, inserted on the corolla- 
tube. Ovary 3-celled ; style filiform ; 2 cells with several abortive ovules* 
the third with one perfect ovule. Bruit coriaceous, 1-seeded, tipped 
with the long calyx-teeth. 

Ahelia triflora, R . Bt . Vern. Badm, NO. Kamera , Bhoiia. — 
A shrub 6 — 12 feet high or rarely a small tree up to 3 feet girth and 
20 feet high. Bark rough, exfoliating in irregular soft somewhat corky 
strips. Blaze *1 — *25 inch, rather fibrous* white. Branches .with deep 
and regular longitudinal fissures ‘25 — ‘5 inch apart. Young shoots 
clothed with reflexed hairs. Leaves 1*5 — 3 inches long, lanceolate or 
ovate-lanceolate, entire or on sterile shoots often with a few coarse teeth 
or lobes, narrowed upwards from below the middle, pilose when quite 
young, margins ciliate, Petioles *l-*2 inch long, their bases connate. 
Blowers '4 — ‘6 inch diameter, white or tinged with pink, fragrant, in 
small bracteate 3-flowered cymes crowded in clusters at the ends of 
the ^branches. Central flower sessile, pedicels of the lateral *1 inch 
long. Bracts and bracteoles foliaceous. Calyx-tube with linear, 
feathery, persistent teeth ‘3 — '5 inch long. Corolla-tube ‘4-'5 inch 
long, vjith spreading lobes. Bruit dry, narrowly oblong. 

Occurs JfiroughoTilt the hills between 6,000 and 10*500 feet. Common on south 
aspects in shrubby forest or in open forests of deodar, cypress or oak. Scares on the 
outer ranges and perhaps only found round Ksini Tal, where however it is common on 
the limestone whieh seems to suit it. Flowers ; May-June. 

3. TEIOSTEUM, Linn . 

Herbs or undershrubs. Leaves opposite, sessile, connate. Blowers 
wborled in short terminal spikes (axillary in the non-Indian species), 2- 
bracteolate. Calyx-tube ovoid; lobes 5, short or long and foliaeeous, 
persistent. Corolla narrow funnel-shaped, gibbous at the base; lobes 5, 
unequal, obtuse. Stamens 5. Ovary 3 — 5-celled; style filiform; stigma 

3 — 5-lobed ; ovules solitary in each cell. Berry 2- 3- (rarely 4- 5- ) celled, 

2- 3-seeded. • . 

Triosteum hirsutafli, Wall. — An undershrub with erect, annual, 
scarcely woody, stout stems 18 inches high from a perennial rootstock. 
Stems and leaves clothed with long spreading hairs. Leaves 2’5 — 5 by 
1*5 — 3*5 inches, the lower .pairs smaller and oblong, the upper pairs 
obovate-elliptic and larger, sessile with connate bases, entire or sinuate. 
Spikes 1 inch long or less. Calyx-teeth short. Corolla-tube *3 — *35 
inch long, green outside, purple inside. Berry *3^*35 mdh long* ovoid 
or> ellipedd, kigonoiis, hairy towards the apex. 

ciLybbe . ifimalayau STorth Aliaoie- £0,000 ^,000 

feet. Flowers : July. 
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4. LONICEEA, Linn. 

Erect or climbing shrubs. Leaves opposite, bases sometimes 
connate, entire or sometimes sinuate; stipules 0. Flowers usually in 
peduncled pairs, axillary and solitary or in subterminal heads panicles 
or clusters ; bracteoles 2. Calyx-tube ovoid or globose ; limb 5-toothed. 
Corolla often gibbous at the base, limb 5-cleft, regular or nearly so, 
or 2-lipped, the upper lip erect, 4-toothed, the lower reflexed, entire. 

. Stamens 5, inserted on the corolla-tube. Ovary 2- 8-celled ; ovules 
several in each cell ; stigma capitate. Fruit a berry, berries distinct or 
united in pairs. 

I. — L-eavas mare than 1 inch long. 

A. Floral bracts broad, ovate, very conspicuous ... 1. hispida. 

B. Floral bracts linear or lanceolate, not eon- 

BplCUOUB. 

1, Corolla white or yellow usually tinged with 

pint. 

(a) Corolla regular or nearly so ... ... 2, angusti folia. 

(b) Corolla 2JippecL * 

(0 Mature leaves glabrous or nearly so 

beneath- Lateral nerves 8 — 16 pairs ... 3. orientaiis. 

(ft) Mature leaves pubescent or foment os e 
beneath. Lateral nerves 5—9 pairs ... 

* Peduncle *05 inch long ... ... 4. quinqueloctdaris* 

“Peduncle 1-2 inches long ... ... 5. atpig&na, 

2. Corolla dull purple ... ... ... 6. ptirpurascens, 

II- — Leaves less than 1 inch lon^, (In asperifolia some- 
times slightly exceeding 1 inch). 

A. Mature leaves glabrous or nearly so. 

1h Leaves linear; width less than '15 inch 7, & pinosa. 

2. Leaves not linear; width ‘15 inch or more. 

(a) Leaves veiy glaucous ... ... 8. glauoa. 

(b) Leaves not glaucous. 

(i) Corolla not gibbous at base. Berry red ... 9. parvifotia, 

(0) Corolla gibbous at base. Berry bluish- 

black ... ... ... 10- obovata. 

Mature leaves pj^eseent or fomentose beneath. 

1. Leaves suborbicular, ovate or broadly elliptic. ^ 

(а) Leavas glandular and pubescent above ... 11, kypofcuca, * 

(б) Leaves clothed with bristly hairs above ... 12, asperifolia. 

2. Leaves oblong, lanceolate, or narrowly-elliptic. 

(a) Leaves woolly-tomentose beneath .„ 13. rupicola. 

(&) Leaves finely pubeseent beneath ... 14. microphylla. 

1. Lonicera hispida, Pall . — An erect deciduous shrub 1—4 feet 
high with stems up to 1 inch diameter. Bark pale brown, rough, ex- 
foliating in -papery - strips and lateral rolls. Young shoots glabrous or 
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hairy. Leaves 1*8 — 3*5 by ‘6 — 1*8 inches, elliptic-ovate or lanceolate- 
oblong, dull dark green and glabrous or with scattered hairs above, pale 
and hairy with long spreading hairs beneath. Petioles up to ’2 inch 
long, their bases connate. Flowers *5- ’6 inch diameter, pale yellow, 
unscented, nodding, on hairy peduncles *5 — 1‘5 inches long. Bracts 
*7 — 1 inch long, ovate, boat-shaped, hispid, ciliate , foliaceous, green, 
persistent. Bracteoles 0. Corolla-tube ‘6 — *8 inch long, funnel-shaped, 
gibbous, hairy, with rounded lobes. Berries '2 — *4 inch long, oblong 
or _o void, dull red, slightly hairy, capped by the persistent calyx and 
subtended by the persistent bracts. 

Occurs along the main Himalayan range and on the dry ranges beyond between 
10,000 and 13,500 feet. Scarce. Flowers : June -July. Fruit : August- September. 


2. Lonicera angustifolia, Wall. — An erect deciduous shrub 

usually 4-5 feet high but occasionally up to 10 feet with stems 1*5 inches 
diameter. Bark pale brown, rough, exfoliating in irregular pieces. 
Youi!g shoots glabrous or pubescent, green. Leaves 1 — 3 by *4 — 1*25 
inches, lanceolate or sometimes ovate-lanceolate, narrowed at both ends, 
mote or less pubescent when young, glabrous above and glabrous or 
pubescent beneath when mature. Petioles *1 — *2 inch long. Bracts 
'3— *5: inch Jong, linear or lanceolate, Bracteoles connate, enclosing 
the ovaries. Peduncles ‘3 — 1 inch long, slender, puberulous. Corolla 
’25 — *35 inch long, white tinged with pink, tubular-ventriculose, not 
gibbous at the base, pubescent; lobes short, rounded.. Berries *3 — ‘35 
inch long, ovoid, red, confluent, glabrous. 

Occurs throughout the central an d inner ranges between 8,000 and 10,000 feet. 
Common and often gregarious in karshu and silver hr forests on shady aspects. Flowers r 
April— June, Fruit: July — October, 

_ 3. Lonicera orientally Lamk. — A medium-sized deciduous shrub 
6 — 15 feet high with stems up to 5 inches diameter. Bark pale brown, 
rough, with shallow longitudinal cracks, exfoliating in thin fibrous strips. 
Blaze '1 inch, white, Young shoots minutely pubescent or glabresoent. 
Leaves 2 — -4 by 1-2*5 inches, elliptic ovate or ovate-lanceolate, acute, 
base cuneate or rounded, dull green and glabrous above, paler* glaucous 
and glabrous or nearly so beneath, with 8 — 16. pairs of secondary nerves 
slender throughout their length, without, glands in the nerve-axils. 
Petioles *1 — ‘4 inch long. Bracts *05 — *15 inch long, linear. Bracteoles 
small or absent. Peduncles *5 — 1*3 inches long, slender, glabrous or 
..minutely .pubescent. Corolla *4-*5 inch long, pale yellow . usually 
tinged pink at the base, glabrous or pubescent' near the base; tube 
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gibbous at the base; limb 2-Iipped, much longer than the tube. 
Berries *4 — ‘5 inch diameter, globose, shining, black, usually confluent. 

Ocouis throughout the central and inner ranges between 8,000 and 11,500 feet. 
Fairly common in silver fir spruce and karshu forests, often under dense cover and 
especially on north aspects. Flowers : May — July. Fruit : October. 

4. Lonlcera quinqaelocularis, Hardwick. Vern. Badkukra or 
Badru, G-. Bhati, A. — A large deciduous shrub 6 — 12 feet high or rarely 
a small tree up to 4 feet girth and 20 feet high. Bark pale brown or 
whitish, rather rough with shallow longitudinal cracks peeling off in 
fibrous strips. Blaze ‘1 inch, white. Young shoots densely pubescent. 
Leaves 1*5 — 3*5 by 1-2 inches, ovate or broadly lanceolate, obtuse or 
shortly acuminate, narrowed or rounded at the base, pubescent above 
when young glabreseent when old, more or less densely pubescent 
beneath, lateral nerves 6 — 9 pairs. Petiole *15 — *4 inch long. Bracts 
up to *1 inch long, linear, hairy. Bracteoles small, hairy. Peduncles 
*05 inch long. Corolla *5-' 6 inch long, white fading yellow, rather 
densely pubescent outside; tube only slightly gibbons, a little porter 
than the 2-lipped limb. Berries *25 — *35 inch long, ovoid, distinct, 
white, translucent. 

Occurs throughout the hilts between 4,000 an# 10,000 feet. Very common in open 
forest, often in Eecocdaiy types, Blowers: April — June. JFruit : Noveiuber-!Qecember, 

5. Lontcera alpigena, Linn . — A medium-sized or fyge deciduous 
shrub up to 20 feet high and 3 feet girth. Bark light grey or pale 
brown, peeling off in copious fibrous strips and exposing the buff-coloured 
Smodth bark beneath. Blaze *15 — *25 inch, white, readily separating 
into distinct layers. Leaves variable in size, 3 — 7 by 1 — 8 inciheB, 
elliptic to oblong-lanceolate, acute and usually gradually-narrowed, base 
acute rounded or subcordate, pubescent or glabreseent above, tomentoBe 
or sparsely hairy usually with glandular hairs beneath, dull green above, 
pale but not glaucous with conspicuous glands in the axils of the 
Secondary nerves beneath , secondary nerves 5 — € pairs thickened towards 
the midrib. Petioles *2 — *5 inch long. Bracts *1 — *25 inch long, 
linear. Bracteoles small or absent. Peduncles 1-2 inches long, stout, 
slightly thickened upwards. Corolla *4 — *5 inch long, pale yellow, often 
tinged with pink, hairy and glandular ; tube gibbous at the base ; 
Hmb -2-lipped, much longer than the tube. Berries *3 inch long, ovoid, 
x&d, glabrous or glandular-hairy when young, not confluent. 

Ocean throughout tbs central and inner ranges between 7,000 and 13,000 feet. 
55ery: common in association with Bctala utiUa along the phstth valley in North ®a*hwal. 
Fairly common elsewhere in shady oak forest. Flowers: May-Juse. Fruit: July ^August. 

5 * bwtoa piupiuasceiis, Waip. — -Au esect deciduous shrub 4—6 
’'^sterns Up to - 2 inches diameter. Young sheets purplish , 
pubescent. Leaves 1—6 by ‘5 — 1 inch, elliptic oblong or lanceolate, 
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hary ot glabrous above, more or less tomentose beneath, thin, mem- 
branoas, with 5 — 9 pairs of lateral nerves. Petioles 1 — '3 inch long. 
BraetB ‘2 — '3 inch long, linear or linear-lanceolate. Bracteoles small. 
Peduncles '3 — 1 inch long, nodding, slender. Corolla "5 inch long, dull 
purple, funnel-shaped, hairy within and without, gibbous at the base, 
lobes short. Berries *2 inch diameter, globose, confluent or not, 
glabrous. 

Occurs along the main. Himalaya*!! range between 11*000 and 13,000 feet. Very 
common and often gregarious in forests of Betula ntilis along the Niii valley* fairly 
common elsewhere in ka-rshu forest. [Flowers \ May-June. Fruit : August -September. 

7. Lonicera spinosa, Jacq. — A deciduous shrub with rigid densely- 
branched erect or procumbent stems usually 6 — 18 inches high but 
occasionally up to 3 feet high and 1 inch diameter. Branches usually 
closely interlaced to form a compact low bush which often contains much 
spinescent dead wood. Bark rough, dark grey. Leaves '2 — '5 by 
•05 — -1 inch, linear-oblong, dull dark rather glaucoqp green above, pale 
beneSth, margin recurved, glabrous. Petioles less than ‘05 inch long. 
Bracts ‘15 — ‘2 inch long, linear-oblong or lanceolate, foliaceous. 
Bracteoles small, connate. Peduncles 0— ‘1 inch long. Flowers 
fragrant. Corolla ’4 — ‘6 inch long, white or white tinged with pink; 
tube slender, not gibbous, widening upwards; lobes elliptic, less than 
half the length of the tube. Berries '2 inch long, ellipsoid, not con- 
fluent, usually only one of each pair developing. 

Occurs on the inner dry ranges bordering Tibet between 11,000 and 14*000 feet. 
Common and often gregarious over considerable areas of bare sandy and gravelly slopes. 
Flowers : May — July. 

8. Lonicera glauca, Hook. /. and T. — A dwarf deciduous shrub 
with slender spreading erect or decumbent stems 6 — 9 inches high and 
up to '5 inch diameter. Bark loose, fibrous, brown. Young shoots pink 
or pinkish-purple, minutely pubescent or sometimes glabrous. Leaves 
‘3 — ’8 by ‘15 — ‘3 inch, oblong or oblong-lanceolate, obtuse or acute 
with a few stout minute hairs on both surfaces especially on the under- 
surface and margin or glabrous except the margin, glaucous. Petioles 
less than ‘1 inch long, bases connate in pairs, glabrous or pubescent. 
Bracts ‘2-‘3 inch long, ovate, flat, ciliolate. Bracteoles 0. Peduncle 
very short. Corolla ‘6 — 1 inch long, yellow, the tube slender, glabrous, 
gibbous .at the base, slightly widening near the top with rounded 
lobes. Berries confluent or not *25— ‘4 inch long, ovoid or ellipsoid, 
capped with the persistent calyx, deep orange colour, glabrous. 

Occrjs on the inner dry j$nges bordering Tibet between 18 .COO and 14,000 feet. 
At times it. forms dense gregarious patches several feet across on open groand end 
senartime# it is found growing «n rooks. Fruit: Jidy-Aogost. 
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9. Lonicera parvifolia, Hook, f ■ and T. — An erect or suberect stiff 
much-branched deciduous shrub usually 1-2 feet high, but stems rarely 
attaining 4 feet high and 1*5 inches diameter. Bark usually pale brown, 
sometimes silvery or dark grey. Blaze deeply tinged with chlorophyl. 
Young shoots minutely glandular-pubescent. Leaves ‘3 — *8 by 
*15 — *35 inch, elliptic or oblong, dark green above, paler and reticulate 
beneath, sometimes puberulous when quite young, glabrous when 
mature. Petiole scarcely exceeding *05 inch long. Bracts foliaceous, 
*3 — "45 inch long, oblong or ovate, glabrous. Bracteoles small, connate. 
Peduncles *05 — *3 inch long, slender. Corolla *25 — *3 inch long, white 
or pale yellow often tinged with pink, glabrous; tube cylindric, not 
gibbous and scarcely widened upwards; lobes rounded, short. Berries 
*25 — *35 inch long, globose or ovoid, shining, red, not confluent, trans- 
lucent. 

Occurs throughout the central and inner ranges between 10,000 and 12,000 feet. 
Common and sometimes gregarious on open broken ground above forest level especially 
amongst boulders or loose rocks, also not uncommon in open karahu forest. Flowers : 
May— July. Fruit : October-November. . 

10. Lonicera oboiata, Boyle. — A much-branched deciduous shrub 
with erect or decumbent stems 6 inches to 2 feet high and up to 1 
inch diameter. Bark very rough, dark grey or pale brown, exfoliating 
in thin papery pieces. Blaze white, not tinged with clrtoropbyl. 
Young shoots glabrous. Leaves *3 — 1 by *2 — "5 inch, • obovate or 
elliptic, base usually cnneate, green above, pale and reticulate beneath, 
glabrous. Petioles scarcely exceeding *05 inch long, their bases connate. 
Bracts *25 — *35 inch long, narrow-linear. Bracteoles small or wanting. 
Peduncles *2 — *5 inch long, slender. Corolla *3-*4 inch long, greenish- 
yellow, glabrous; tube widened upwards, gibbous at the base; lobes 
rounded, short. Berries *3-* 4 inch long, ovoid, blue-black with glaucous 
bloom, confluent. 

Occurs along the main Himalayan range between 11,000 and 13,500 feet. Common 
on broken rocky steep ground above forest level, sometimes also associated with fistula 
utiUa. Flowers : May— duly. Fruit : August— October. 

11. Lonicera hypoleuca, Dene. Vem. Darbag, Bhotia. — An 
erect deciduous shrub 4— -8 feet high with spreading .stems often much- 
branched and forming a dense bush. Young shoots often purplish, 
pubescent with long spreading hairs some of them gland-tipped. Leaves 
*4—1 by *3 — *8 inch, broadly ovate or snborbicuiar, obtuse or rounded 
apex, rounded or subcordate at the base, rather thick, glandular and 
pubescent on both sides, usually densely so beneath, very pale and 
glaucous beneath. Petiole *05 — *1 inch long. Bracts *1 — *3 inch long, 
oblohg ox obovate, foliaceous, glandular and pubescent. . Bracteoles 
small* connate, densely glandular. Peduncles^ *15 — *4 inch long, hairy 
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and glandular. Corolla ‘4 — '6 inch long, yellow, fragrant, hairy; tube 
gibbons at the base; limb 2-lipped, as long as the tube. Berries "2 — ‘4 
inch diameter, irregularly globose, not confluent, orange-red, glandular- 
hairy, half enclosed by the enlarged cupular bracteoles. 

Occurs along the Dhauli valley around Kosa and Malari between 9,000 and 10,000 
feet. Fairly common and sometimes forming gregarious patches amongst loose bouldem 
or stones in the open. Flowers : May — July, Fruit : August -September, 

12* Lonlcera asperifolia, Hook . /. and T.—A deciduous shrub 
with erect or decumbent branches 1 — 3 feet high and steins up to Vo 
inches diameter. Bark yellowish or pale pinkish-brown t peeling off in 
rough papery strips. Young shoots pinkish-purple with scattered bristly 
hairs. Leaves *6 — 1*2 by A — ‘8 inch, ovate or elliptic, base rounded 
or subcordate, upper surface rather densely clothed with bristly hairs 
when young, glabrous or nearly so and dark green when mature, lower 
surface hispid. Petiole less than ‘2 inch long. Bracts "25 inch long, 
ovate, flat, glandular-pubescent and hispid, Bracteoles 0, Peduncles 
0 — *3 inch long. Corolla '6 — *8 inch long, yellow; tube cylindric, 
gibbous at the base ; lobes elliptic, half the length of the tube. Berries 
'5 inch long, ovoid, glandular-pubescent at first glabrous when ripe. 

Occurs along the inner dry ranges bordering Tibet between 13,000 and 1S,500 feet. 
Common on exposed hill-sides, Flowers: May-June- Fruit: August- September. 

13. Lonicera rupicola* Hook. f. and T , — A deciduous shrub with 
rigid densely-lJranched steins 6 — 18 inches high and up to 1 inch diame- 
ter forming a compact low bush which usually contains much subspines- 
cent dead wood. Bark rough, peeling off in papery flakes, at first 
yellowish-brown turning grey with exposure. Young shoots more or 
less Woolly. Leaves ’3— ‘9 by *1 — ’4 inch, oblong’ or lanceolate, usually 
obtuse at both ends, more or less clothed above with minute glandular 
hairs, woolly- tomentose and pale glaucous beneath, margin recurved. 
Petiole ’05 — ‘15 inch long. Bracts linear-obovate, up to ’3 inch long, 
tomentoee beneath, glandular pubescent. Bracteoles small, distinct. 
Corolla *3-~4 inch long, pink, hairy without and within, cylindric ; lobes 
ovate, about half the length of the tube. Berries ’lo — *2 inch long, 
ovoid, glabrous, not confluent. 

Occurs on the inner dry ranges bordering Tibet between 12,000 and 14,000 feet. 
Common and usually gregarious on bare sandy and gravelly slopes. Often associated 
with Lonic&ra spinosa t Jacq. Flowers: June- July. Fruit: August- September. 

1$. Lonicera microphylla, Willd. — An erect stifi much-branched 
deciduous shrub up to 4 feet high. Leaves ’3 — '8 by ’15 — *3 inch, 
elliptic or oblong, finely pubescent or glabrescent above, finely pubescent 
beneath. Petiole very short. Bracts about '15 inch long, linear, 
exceeding the ovaries. Bracteoles 0, Peduncles less than ’1 inch long. 
Corolla about ‘5 inch long, pale yellow, glabrous outside; tube gibbous 
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at -the base ; limb 2-lip|>ed, about as long as the tube. Berries not or 
partially confluent. 

This species is included on the assumption that my specimen number 335 has been 
correctly identified. It was collected at 12,000 feet elevation in the Girthi valley a mile 
or two above Mai aid where it was found growing almost gregariously on open steep 
rocky slopes. Flowers : May- June. The plant described la var. robustior. 

5. LEYCESTERIA, Wall. 

Small shrubs with fistular stems and branches. Leaves opposite, entire 
or .toothed. Flowers whorled in terminal or axillary spikes subtended 
by small or large foliaceous bracts, 2-bracteoIate. Calyx-tube ovoid, 
limb unequally 5-lobed, persistent. Corolla funnel-shaped, gibbous at 
the base, limb subequally 5-lobed. Stamens 5. Ovary 5— 8-celled; 
Style slender; stigma capitate; ovules many. Berry many-seeded. 

Leycesfeeria forraosa, Wall . — A deciduous shrub with erect stems 
5 — 10 feet high and up to 1‘5 inches diameter. Old stems often pro- 
cumbent with pale brown bark. Young stems hollow, with bright green 
smooth bark. Leaves 3 — 7 by 1 — 3'5 inches, ovate or ovate-lanceolate, 
long-acuminate, base truncate or rounded, entire or irregularly toothed, 
thin, membranous, pubescent on both surfaces, dull green above, pale 
beneath, with 4 — 7 pairs of lateral nerves. Petioles '2 — 1 inch long, 
connate in pairs, usually tinged purple, flattened above. Flowers in 
hracteate whorls of 5-6, combined in -axillary and terminal drooping 
pedunculate spikes 1 — 3 inches long. Bracts foliaceous, sessile, often 
with connate bases, eiliate, dark red or green tinged with red. Bracteo- 
les similar but smaller. Corolla ‘6 — '8 inch long, white more or less 
tinged with pink outside and with 5 yellow spots inside the tube. 
Berries *4-‘5 inch long, ovoid or ellipsoid, turning first red and then 
black, shining, glandular-hairy, capped by the persistent calyx-limb 
and. containing several small seeds embedded in an evil-smelling brown 
F#* 

Occurs throughout the hills between $ T 000 and 9,000 feet. Fairly common in 
inciat shady forest. Flowers: May — August Fruit : June — August. 
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Trees, shrubs or herbs, erect, prostrate or climbing. Leases opposite 
or whorled, entire ; stipules various, inter- or intra-petiolar, very rarely 
0. Flowers hermaphrodite, rarely unisexual, usually regular, the 
inflorescence various. . Calyx -tube adnate to tbe ovary; limb various. 
Corolla regular, gamopetalous ; lobes 4-5. Stamens as many as tbe 
corolla-lobes, inserted on its mouth or tube. Disk epigynous, usually 
annular or swollen. Ovary 2 — 10- (usually 2-) celled; ovules 1 or more 
in each cell ; style simple or cleft ; stigmas various. Fruit 2 — 10-eelied, 
a berry drupe or capsule or of separating cocci. 

L—rFlowers L and fruits in globose heads, 

' . m A, Trees, 

1. Flower-heads ebracteolate, r 7 — 1 inch dia- 

meter „♦- 1 „■ 1, Anthocephaluz. . 

2. Flower-beads bracteolate, 1—1’ 7 inches dia- 

meteor* 

( • (a) Petioles 1'5— 4 inches long. Sepals 

# distinct ... ... ... 2* Adinar 

(&) Petioles 'S — 1*5 inches long, Sepals 0 3- Mitrayyna. 

B. A climber with straight and curved tendrils 

Flowers ebracteolate ... ... 4- Uncaria. 

'■ II, — Flowers nothin globose heads. 

A, Erect trees or shrubs. 

1, Fruit capsular, 

(u) Usually epiphytic ... ... ... 5- Bymetiopogon. 

{&) Npt epiphytic, 

(i) Flowers usually purplish, aolitiry or it 

pedunculate clusters ... 6, Leptodermis. 

{iij Flowers blue, in dense clusters arranged . _ . 

in large open, panicles ... 7, Hamtlionia, 

. . (iii) Flowers white, in pyramidal panicles ... 8. WendltititHa/ 

(iv) Fkwera greenish, in dense spiciform 

simple or branched racemes 9. Bymenodfo$y<yn t 

2* Fruit indehiscent. 

(a) Flowers small inconspicuous in axillary 

fascades ... ... ... 10, Hyptiantk&ra. 

Flewers tfmepicuous, at least ’5 inch long or 

tread. 

(i) Flotfefti many in tnchotoffcotis c^indf. , ; 

* fitylesf twice ad long as the tribe ... 11. Poeetta. ■ H - 

t* Styles fesa than twice os long as th£ tube 13, Jfgcetjg, 
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(ii) Flowers solitary or fascicled 2-3 together 
at the ends of the shoots. 

* Unarmed, Fruit a drupe containing 1-2 
pyrenes ... ... 18* Coff&t, 

** Usually armed* Fruit a fleshy or succu- 
lent berry. 

f Ovary 1-celled ... ... 14. Gardenia. 

ft Ovary 2-celled ... ,.,15* Randia , 

B* A climber ... ... ♦ ... 1G- i?«5w. 

1 * ANTHOCEPHALUS , A. Rich . 

Trees. Leaves large; stipules caducous. Flowers crowded in 
terminal, peduncled, globose, solitary heads. Calyx-limb with 5 well- 
’developed lobes. Corolla-tube long, funnel-shaped; lobes 5, imbricate. 
Stamens 5, on the throat of the corolla ; filaments short. Ovary 4-celIed 
above, 2 -celled below; ovules very many. Style exserted; stigma 
fasiform. Fruit a fleshy enlarged receptacle on which the capsules are 
embedded, the capsules having, under the thin envelope, 4 erustaceous 
caps easily separable from the lower membranous part. Seeds many. 

Anthocepbalus Cadamba, Miq. — Hindi, Kadam.—A medium -sized 
tree attaining 7 1 feet girth and 60 feet high. Branches sprlSiding 
horizontally and slightly enlarged at their junction with the main 
stem. Baric dark brown, roughish, with shallow fissures, exfoliating 
in small irregular woody scales. Blaze "9— 1*3 inches, very fibrous, pale 
. yellow rapidly; turning dirty greenish-brown on exposure. Reaves 6 — 12 
by 4 — 6’5 inches, elliptic-oblong or ovate, acute or shortly acuminate, 
base usually rounded or sub-cordate and abruptly cuneate on the 
petiole, glabrous and dark glossy green above with paler midrib and 
lateral nerves, glabrous or pubescent beneath, coriaceous; secondary 
nerves 10—14 pairs, prominent beneath, curving upwards towards the 
leaf-margin, base decurrent on the midrib. Stipules 5-'6 inch long. 
Petiole 1-2*5 inches long, terete. Flowers small, orange or yellow, in 
globose heads which 1 are solitary and terminal and 1 — 1*75 inches 
diameter. Corolla *5 inch long. Stigmas white, much extorted. Fruit 
a globose pseudocarp 2-~2'5 inches diameter, yellow when ripe. 

Oc oiora in the extreme east of the Haldwani Division where it is found, though rare, 
growing in moist or swampy ground bordering streams of the snbhimalayan tract, There 
is no reason to suppose it is not indigenous here. Flowers i May (probably). 

2. ADINA, Salisb. 

Trees or shrubs. Stipules large, caducous. Flowers small, crowded 
in solitary or panicled globose peduncled . heads, receptacle hairy. Calyx- 
tube 5-angled, lobes 5. Corolla-lobes 5, valvate. Stamens 5, on the 
mouth of the corolla. Ovary 2-celled; ovules numerous ; stigma clavate 
or capitate, FVuit : a cluster of capsules each separating into 2 follicular 
cocci, many-seeded. - Seeds winged, 
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Adlna cordlfolta, Hook. /. Vern. Haldu, Gen.— A large deciduous 
tree with the stem often irregularly fluted and buttressed at the base and 
commonly reaching 20 feet girth and 110 feet high. Bark partly dark 
grey or blackish and partly pale ashy or silvery- white, rather rough, 
exfoliating in irregular woody scales. Blaze 1 — 1*5 inches, soft, .with 
copious short fibre, pinkish-brown but much paler towards the inside, the 
whole rapidly turning orange-brown on exposure, juice turning black 
on the blade of 'a knife. Leaves opposite, 4 — 10 inches diameter, or- 
bicular, shortly acuminate, base cordate, g’abrescer.t above, pubescent 
beneath, with 5 — 8 pairs of lateral nerves. Petiole l'6-4 inches long, 
stout, pubescent. Stipules '5 — ’7 inch long, oblong or cb ovate. 

.Flowers yellow, in globose pedunculate heads *7 — 1 inch diameter. 
Peduncles axillary, 1 — 4 together, 1—4 inches long, each bearing a 
solitary head (rarely more). Corolla '25 inch long, pubescent. Capsules 
■splitting into 2 dehiscent eocci. Seeds many, minute, winged. 

Occurs throughout the subhimalayaw tract and valleys in the central and outer hill 
ranges up to 3,000 feet. Common in open miscellaneous forests of the Bhabar, lesi 
frequeifth* associated with sui. Flowers : June- Jr. ly. Fruit : April-Mny. 

3. MITBAGYNA, Kortli 

Trees or shrubs.- Flowers much as in A<Una but calyx-tube obconic, 
truncate rf>r with 5 small teeth. Stigma capitate or mitriform. Fruit 
and seeds as in Adirki. 

Mitragyna panrifolia, Korth. Syn. Stephegyne par vif alia, Forth. 
Vem. Phaldu, B. and H.— A fairly large deciduous tree up to 10 feet 
girth and 50 feet high usually with a very short bole. Bark pale grey, 
fairly smooth and covered with numerous small circular lenticels, 
exfoliating in thick woody plates which leave behind marked depres- 
sions. Blaze ‘5 — '8 inch, soft with copious short fibre, pin£ but much 
paler towards the interior and turning orange-brown on exposure, juice 
turning black on the blade of a knife. Leaves opposite, variable in size 
and shape, 2 — 6 by 1'5 — 4 inches, elliptic orbicular or obovate, rounded 
acute or bluntly acuminate at the apex, base acute rounded or subcor- 
date, .glabrous above minutely pubescent beneath, sometimes bearded in 
the nerve-axils, w#h 6 — 10 pairs of lateral nerves. Petiole '5 — 1'5 

inches long. Stipules '5 inch long, oblong-spathulate. Flowers 

greenish-yellow, fragrant, in globose pedunculate heads '7—1 inch dia- 
meter. Heads solitary, terminal or in cymes of 3, the terminal head 
sessile or shortly pedunculate, the lateral on peduncles 1—3 inches long 
each supported by a pair of foliaceous bracts. Corolla ‘2-’3 inch long.. 
Capsules splitting into 2 dehiscent cocci. Seeds, many, minute, winged. 

,. - ■ Occura throughout the eubhimalayan tract and outermost hills up to 8,000 feet. 
Fairly common i n miscellaneous forests of the Bhabar, Flowers: June-July. Fruit ; 

my. 
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4. UNCAEIA, Schreb* 

Climbing shrubs sometimes having some of the axillary peduncles 
changed into strong recurved hooks. Stipules interpetiolar, entire or 
bifid. Flowers in solitary or panicled globose heads. Calyx-limb fi- 
bbed or- partite. Corolla-tube funnel-shaped ; lobes 5, valvate or imbri- 
cate. Stamens 5, on the throat of the- corolla. Ovary 2-celled; ovules 
many; stigma capitate or clavate. Fruit a head of capsules; each capsule 
septicidally 2-valved, many-seeded. Seeds winged. 

Unearia pilosa, Roxb . — An evergreen shrub with spreading or 
climbing stems up to 4 inches diameter and 30 feet high. Bark slightly 
rough with scattered small lenticels. Blaze '3 — '5 inch, soft, fibrous, 
pink with a few yellow bands, the whole turning orange-brown on 
exposure. Twigs pubescent, usually more or less quadrangular. Leaves 
opposite, 3 — 7 by 1*75 — 3'5 inches, ovate or elliptic, acuminate, base 
cordate or rounded, thin, rather scabrid, upper surface with short 
scattered pale hairs, lower surface pubescent, dark green and gather 
glossy above pale beneath, with 8 — 10 pairs of arcuate lateral nerves 
prominent beneath. Petiole ‘1 — ‘4 inch long. Tendrils axillary, stout, 
in pairs, either both curved or one curved pointing downwards and one 
straight pointing upwards, the straight ones up to *3 inch dong, the 
curved up to '8 inch long. Stipules ‘3 inch long, cut -almost to the 
base into two ovate or oblong-lanceolate _ halves, green, deciduous. 
Flowers *2 inch diameter, pale greenish-yellow, scented, in globose 
pedunculate heads 1’25 — I'fi inches across. Peduncles solitary, axial, 
stout, '5 — 2 inches long, bracteate above the middle. Calyx. *2— '25 
inch long; lobes spathnlate, longer -than the tube, persistent. Corolla 
'4r“-*7 inch long; kibes "l inch long. Pistil club-shaped, much exserted. 
Capsules ‘3 inch long, pyriform, . pubescent, tipped by the long calyx- 
lobes. 

Occurs throughout the hills between 3,500 and 4,000 feet. Bather scarce. Usually 
in moist shady ravines. . Flowers : June-JuJy i Jfeiit : October-November. 

5. HYMENOPOGON, Wall. „ 

Small, epiphytic shrubs. Stipules interpetiolar, large, persistent. 
Fibbers in terminal corymbs furnished with large discoloured floral 
^ ra ?* ls - Calyx-tube obovafe; limb 5-partite, persistent.. Corolla salver- 
shaped with a very long tube.; limb 5-par tite. ■ Stamens S, included in 
the inflated summit of the tube. Ovary. 2-celled ; . style fllffwm with 2 
Shear lobes; ovules many. Capsule opening, at ihe apex in 2 yalves. 
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Hymenopogou parasiticus, — A deciduous shrub usually 

epiphytic but sometimes growing on the ground, especially rocky 
ground, with stems 1 — 3 feet long and up to '75 inch diameter* Bark 
smooth, pale brown, often silvery, exfoliating in thin papery pieces* 
leaves opposite, 5 — 11 by 1'5— 4 inches, crowded towards the ends of 
the branches, obovate or oblanceolate , base gradually narrowed, puberu- 
lous on both surfaces, dull-green above pale beneath, with 15 — 2o pairs 
of lateral nerves prominent beneath* Petiole 0 — ‘3 inch long* 
Stipules ’3 inch long, ovate* Flowers 1*2 — 1‘5 inch long, white, 

unscented, in terminal erect trichotoinous corymbs, each of the 3 
primary branches bearing as a rule one greenish leaf -like persistent 
bract* Bracts oblong 1'5— 3 T 5 by '4 — ‘8 inch; stalks '5 : — 2 inches long, 
flattened* Corolla-tube slender; lobes spreading, clothed with long 
white hairs chiefly towards the margin* Capsule '5 — *7 inch long, 
torpedo-shaped, pubescent, capped by the persistent spreading calyx- 
lobes* 

Cctjurs throughout the hills between 5,500 and 7,000 feet. Bather scarce. When 
growing epiphytically it is usually found on banj * The leaves turn bright orange -yellow 
before falling- The empty capsules and bract skeletons often remain attached for many 
months. Flowers : July. Fruit : November. 

* 6* LEPTQDERMIS, Wall 

■' •*■' * ■ ■ * ■ 

Shrubs, foetid when bruised* Leaves opposite, the pairs often 

fascicled; stipules small, acute or pungent, persistent* Flowers wh + te 
or purplish, crowded into head-like clusters, bracteate and bracteolate; 
braoteoles comiate into a scarious tube* Calyx-tube obconic; lobes 5* 
Corolla funnel-shaped; lobes 5, valvate with inflexed edges. Stamen* 
5, inserted in the throat of the corolla* Ovary 5-celIed ; ovules 1 in each 
cell* Capsule 5-valved to the base* Seeds surrounded by. a fibrous, 
simple or reticulate coat formed from the inner wall of the ovary* 

I. — Corolla glabrous outside *.* *.* *** 1. lanceolate 

II. — Corolla pubescent gntside. 

(а) Leaves usually exceeding 2 inches long* Lateral . 

nerves 6-~-10 paira ,** *.. ... 2* 

(б) Leaves not exceeding 2 inches long. Lateral 

nerves 4 — 6 pairs *.* — .*.3* jiparie 

1. Leptodermis lanceolate, Wall. Vera. Pidara or Padhera, 
Gen.— An erect deciduous, shrub 5— 10 feet high with stems up to 3. 
inches diameter. ■ Bark pale brown, fairly smooth, 'sometimes thinly 
corky, with scattered lentioels. Blaze. :l-‘2 inch, white sometimes with 
indistinct dark veins. Leaves variable'in size, 2— 5" 5 by '7 — 2'2 inches, 
lanceolate or' ovate, gradually narrowed to an acuminate point, base 

19 
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acute narrowed into the petiole, scabrid on both surfaces with short 
stiff pale hail's especially on the midrib above and on the midrib and 
lateral nerves beneath, lateral nerves arcuate 7 — 11 pairs. Petiole 
•2 — '7 inch long. Stipules hairy. Flowers ‘4-‘5 inch diameter, creamy-- 
white usually but not always turning purplish-pink before falling, 
sessile, in head-like bracteolate pedunculate dusters. Clusters terminal 
or axillary, often 2-3 together in the axils of leaves or leaf-like bracts. 
Peduncles '3 — 2 inches long, glabrous or rarely pubescent. Calyx 
•15 — '2 inch long. Corolla glabrous outside hairy within, tube '5- ‘6 
inch long, usually curved. Capsule '2 inch long, snb-cylindric. Seed 
with a loose fibrous covering. 

Occurs throughout the hills between 4,000 and 8,000 feet* Vary common on open 
waste grazing grounds and amongst secondary growth, often associated with ban]. The 
leaves have a foetid smell when crushed, especially when yonng. Flowers : June — 
October. Fruit. November-^Januaiy. 

2. Leptodermis kumacnensis, Parker. Vein. Pidara or Padera. 
Gen. — An erect deciduous shrub 4 — 6 feet high with stems up to 1 inch 
diameter. Bark dark purplish-brown or blackish, slightly rough, '‘exfo- 
liating in thin papery strips and rolls, with scattered lenticels. Blaze ‘1 
inch, greenish. Leaves variable in size, 2 — 5 by '7 — l'o inches, 

lanceolate or elliptic, gradually narrowed to an acute point, base a cut'.! 
narrowed into the petiole, slightly seabrid and puberulous on Soth sur- 
faces, lateral nerves arcuate 6 — 10 pairs. Petiole ‘15 — ‘4 inch long. 
Stipules hairy. Flowers ‘4 — ‘6 inch diameter, white or purplish the 
white ones turning purplish before falliug, sessile, solitary or in bra-:teo- 
late pedunculate, clusters of 3 — 5 flowers. Clusters terminal or axillary, 
sometimes 2-3 together in the axils of leaves or lenf-like bracts. Pe- 
duncles lip to *5 inch long, rarely longer, pubescent. Oalvx ’1 inch long, 
lengthening in fruit to ‘2 inch. Corolla more or less pubescent outside, 
hairy within; tube *4r— *7 inch long, curved at the bu=e. Capsule 
‘2 — ‘25 inch long. Seeds enveloped in a loose white netted transparent 
covering. 

Occurs throughout the central and inner ranges between 8,000 and 10,000 feet. 
Common in karshu and silver fir forests* Flowers : June — September. Fruit ; October* 
November * 

3* Leptodermis rlpariA, Parker , — A shrub up to 6 feet high. 
Twigs pubescent. Leaves ‘8 — 1'6 by ‘3 — '6 inch, lanceolate* narrowed 
at both ends, scabrid on both surfaces, ciliate ; lateral nerves 4 — 6 pairs, 
Petiole '05 — *15 inch long* Flowers sessile, white* 3 — 5 together in a 
subcapitate fascicle at the ends of the slender branches; bracts connate, 
encircling the stem. Calyx ‘1- ‘2 inch long with ovate ciliate lobes* 
Corolla *4 inc|i long, narrowly tubular, puberulous outside, pilose inside; 
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iimb odobed with ovate lobes- Stamens inserted below the thimt of 
the corolla- Style 5-fid, included. Capsule nearly '2 inch long- Seeds 
enclosed within a loose fibrous bladder. 

This shrub has been collected at about 3,000 feet elevation, near B&lwakot on thE! 
banks of the Kali river in East Almora. Mr- B. N. Parker records that be only found 
it growing along the banks of streams. Flowers : July- 


7, HAMILTONIA, Roxb. 

Erect shrubs, foetid when bruised- Leaves opposite, rarely temate; 
stipules intrapetiolar, persistent. Flowers in broad trichotomously 
branched panicles or subumbellate cymes. Calyx-limb with 4-5 subu- 
late, often glandular lobes. Corolla funnebtehaped ; lobes 5, valvate. 
Stamens 5, adnate to the throat of the corolla. Ovary g-celled, the 
septa soon disappearing; ovule 1 in each cell; style with 5 linear stig- 
matic arms, Frnit a 1-celled capsule, 5-valved at the top- Seeds 1 — 5, 

flamljtonla snaveolens, Roxb , Vem. Piddra or Padhera, G-en, — 
An erect deciduous shrub 5 — 10 feet high with stems up to 4 inches 
diameter. Bark pale silvery-brown, roughish, exfoliating in very thin 
scales- Blase *15 — *2 inch, not fibrous, pale yellow with fine darker 
streaks. Leaves 3'5 — 9 by 2-3*5 inches, elliptic-oblong or-ovate, acute, 
glabrous or ^pubescent, base narrowed info the petiole; lateral nerves 
arcuate, 10 — 16 pairs with smaller ones between. Petiole '1 — *8 inch 
long- Stipules ’*15 — '2 inch long. Flowers "5 — '8 inch long, blue, 
sweet-scented but foetid when bruised, in small bracteate heaS-lifee 
dusters on the branches of large, terminal t often leafy panicles up to 2 
feet long. Calyx *15 inch long, the lobes somewhat lengthening in fruit, 
greenish deeply tinged with lilac, persistent- Corolla-tube slender, 
somewhat widening upwards, hairy outside; limb ‘25 — '35 inch across. 
Capsules *1 — '15 inch long, ovoid. 

Occurs throughout the area between 2,000 and 6,000 feet. Very common in dry 
miscellaneous forests, often on hot southern aspects and rocky ground and frequently 
associated with cliir. The young leaves have a strong foetid smell which almost nr 
rmite disappears as tlie leaves mature. Flowers : October— February usually when the 
plant is leafless or nearly so. 

8. WENDLANDIA, Bmtl 

# 

Small trees or shrubs. Leaves opposite or temately whorled; 
stipules entire or 2-fid, Flowers small, in dense terminal panicled 
cymes. Calyx-tube snbglobose; lobes 4-5- Corolla-lobes 4-5, imbri- 
cate, Stamens 4-5, between the corolla-lobes, Ovary 2-rarely 3-celled; 
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ovules numerous ; stigi.ua 2-fid. Fruit a small globose loculicidal 
capsule,- 2-valved, 

fttipulea rcouivcd. Lateral nerves 12— *20 p&irs ♦** 1. exserta. 

Btipuka e.red;- Lateral ueivcs 10 — 12 pairs ... ,..2. pubernla. 

According to Sir J. IX Hooker -in Lhc F. ]3. 1 and Stracliey a-nd Winfcerbottoru in 
fcbe Catalogue of Kumaoc Plante, W. tinctoria, JJC is also found in our area. I feel 
however fairly confident tliafc this was u- mishiku, I liavo seen ai Keiv a specimen 
collected and named by Sfcradiey and Winter bottom from Kagesliwiir (the locality given 
by them in their Catalogue} and I am unable to separate it from 111 pit bent fa. There are 
aiflo several other sheds at Few collected in our area and originally named W * tinotoria 
which have since been found to have been wrongly named. W. tmetoria is characterised 
by the loaves having fi — 12 pairs of secondary nerves, the stipules being erect, tiiu corolla - 
lobes shorter than the tube, and the upper leaf-surface glabrous; in other respects if 
much resembles W , pubervla. 

1. Wendlandia exsepta, DC. Yem. Tirchiinia^ BIX — A small 

evergreen tree 15—30 feet high with stem ap to 3 feet girth. Bark 
rough, exfoliating in irregular woody scales. Blaze '3 — *35 inch, *=oft s 
cheesy, pink. Twigs densely clothed w T ith short grey pubescence. 
Leaves 4 — 9 by T5 — 3'5 inches, lanceolate ovate-lanceolate or narrow- 
oblong, acute, more or less pubescent above, grey tomentose or pubes- 
cent beneath, with 12 — 20 pairs of lateral nerves. Petiole *5 — 1 inch 
long. Stipules ovate, acute, downy, the upper paid; recurved* 

Flowers T5 inch diameter, white, fragrant, subse’ssile, very numerous, 
in tomentose terminal pyramidal panicles 5—10 inches long uncPbrontL 
Corolla-tube less than '1 inch long; lobes longer than the tub?. Anthers 
pale, conspicuous. Capsule '1 inch long, grey-tomentose. 

Occurs throughout the area up to 5,500 feet. Common, generally in open exposed 
positions, often on recently-formed landslips. -Flowers : March — May, Fruit r April-Mny, 

2. Wendlandia puberula, DC. Vein. Pinchu-a, G. — A ■ large 
evergreen shrub or small tree up to 15 feet high and 3 feet girth. Bark 
reddish-brown, rather rough, exfoliating in small irregular scales. 
Blaze ‘26; — *35 inch,- sift, pinkish rapidly turning reddish-brown on 
exposure. Twigs hairy. Leaves 4 — 10 by 2‘5— 4 inches, elliptic-oblong, 
acute, pubescent on the nerves above, pubescent beneath, with 10 — 1.2 
pairs of lateral nerves, prominent beneath. Petiole *3 — ’8 inch long, 
stout, brown-pubescent. Stipules '25 — ’5 inch long with broad bases, 
and erect caudate-acuminate tips, pubescent. Flowers. *‘2 inch diameter, 
white, fragrant, sessile, in terminal tomentose pyramidal panicles 6 — 10 
inches long, the I ewer branches usually axillary. Corolla-tube about 
‘15 inch tong; lobes shorter than the tube. Capsule T inch long, 
nearly glabrous. 

O cents throughout the hills list ween 2,300 and 3,000 feet. Fairly common, of an 
on 1 steep' rocky, ground in chir forest, The empty fruiting panicles remain attached till 
the; young, shoots appear daring the cold weather; these are usually bright pink. Flowers ; 
May-Jnne. 
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9. HYMENODICTYON, Wall. 

Trees or shrubs with bitter bark. Stipules interpetiolar, deciduous. 
Flowers small, in racemes or spikes arranged in panicles, with 1-2 large 
leafy reticulate persistent bracts; bracteoles small or 0. Calyx-tube 
short ; lobes 5 or 6. Corolla-tube slender, limb 5-lobed ; lobes valvate. 
Stamens o, inserted at the top of the tube. Ovary 2-ceIled ; ovules 
numerous ; stigma capitate. Fruit a loculk-idally 2-valved capsule. 
Seeds winged. 

Kaeemea paniclttd, erect. Leaves -pubescent above ... 1. excehuni. 

K -comes simple (rarely br&nvM), drooping. Leaves 

glabrous above ... ... ... ... 2. itaecidim* 

1. Hymenodictyon excelsum, Wall. Vern. Brnuja, E.--A 

medium-sized or large deciduous tree up to 10 feet girth and 80 feet, 
high. Barb dark grey or blackish in parts and pale or silvery-grey in 
parts, rough, divided up into small polygonal rather corky scales. 
Blaze "5 — l'o inches, pale yellow mottled with orange or brown, the 
wljple somewhat darkening on exposure. Leaves opposite, 4—10 by 
3 — 5 inches, elliptic ovate-or obovate-oblong, abruptly acuminate, 

membranous, pubescent on both surfaces, base narrowed, with 7—10 
pairs of secondary nerves. Petiole 1 — 3 inches long. Flowers 12- ‘3 
inch leng, greenish, fragrant, crowded on the spiciform branches . of 
erect terminal panicles 6 — 10 inches long, the lower one or more pairs 
of branches usually subtended by foliaceous persistent bracts which 
resemble the leaves but are smaller and long-petioled. Stamens short. 
Styles filiform, much longer than the corolla. Capsules ' 'o — ‘7 inch 
long, ellipsoid, on stout pedicels ultimately refiexed. Seeds surrounded 

by a membranous reticulate wing. ; 

Occurs throughout the area between 1,000 and 4.500 feet. Common in dry mis- ; 

eslJaneous forests, In the lulls it is often only a amall tree. Flowers: June— August. 

Fruit : January— March, 

2. Hymenodictyon flaecidnm, Wall. Vern. Pinchwa, G — A ! 

deciduous shrub or small tree up to 3 feet girth and 20 feet high. Bark 
pinkish-brown, rough, exfoliating in irregular woody scales. Blaze 

'3 — o inch, not fibrous, pale yellow mottled and streaked with orange [ 
and darkening on exposure. Leaves opposite, 6—10 by 3 5-6 inches, ; 
broadly elliptic, abruptly short-acuminate, base acute, glabrous above, \ 
glabrous or finely pubescent beneath when young, glossy dark green 
above, paler and somewhat glossy beneath, with 8—10 pairs of second- 
ary nerves. Petiole 1-2' 5 inches long, rather deeply channelled above. 
Flowers ‘15 inch long, greenish-yellow, crowded in drooping, spiciform, 
axillary, simple (rarely 1 branched) pedunculate racemes 3—8 inches long, 
usually bearing a single foliaceouB persistent bract at the top of the j 
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peduncle- Bracts much smaller than the leaves, long-petioled. Stamens 
short* Styles nearly twice the length of the corolla. Capsules '4-* 5 
inch long, narrowly ellipsoid, reddish-brown with pale spots, on stout 
pedicels ultimately reflexed. Seeds surrounded by an elongate mem- 
branous wing. 

Occurs throughout the hills between 2,000 and 4,500 feet. Scarce. Elsewhere it 
is said to be frequently epiphytic on. trees, I have not noticed this habit in our area, 
though it frequently grows in crevices amongst rocks, Flowers : May-June. Fruit : 
Febiu ary-Uarch, 

10, HYPTIANTHEKA, W . and A . 

A glabrous shrub- Calyx-tube shortly tubular, lobes 5. Corolla 
very shortly tubular with 4-5 erect or spreading twisted lobes, very 
caducous. Anthers 4-5, sessile, inserted by their backs to the tube and 
nearly included. Disk a ^ulvinate ling. Ovary 2-celled ; style short, 
villous; stigma 2-cleft; ovules 4 — 10 in each cell. Fruit small, baocate. 
Seeds 4-5 in each cell. 

Hyptianthera strlcta, W. and A . — An evergreen shrub up to 15 feet 
high with stems up to 6 inches diameter. Bark rough, reddish-brfSwn , 
With numerous shallow longitudinal cracks peeling off in thin almost 
papery pieces. Blaze T-‘2 inch, cheesy, not fibrous, pink, juice tura^ 
ing purple on the blade of a knife. Twigs smooth, green. Mijin erect 
shoots quadrangular with decussate side branches. Leaves 4 — 8 by 
‘75 — 1‘75 inches, linear-oblong or lanceolate, gradually tapering to an 
acuminate point, base acute, glossy on both surfaces and dark green 
above, rather thick, lateral nerves 6 — 9 pairs. Petiole To — '4 inch 
long, rather deeply channelled- Flowers small, white, sessile, in axil- 
lary fascicles. Corolla T — T5 inch long with broadly ovate lobes. 
Berries '3 — '5 inch long, globose or ellipsoid, shining, purplish-black, 
succulent, crowned with the persistent green calyx. 

Occurs along the subhimalayan tract and outer bill ranges up to 3,000 feet, usually 
m damp shady places and especially along the banks of streams. Bather scarce. Fioweis : 
AprihftTay. Fruit : February — April. 

11. PAVETTA, Ltmu 

Shrubs or small trees. Leaves opposite; stipules intrapetiolar, 
usually connate in a loose deciduous sheath. Flower^ in trichotomously 
branched cymes. Calyx-lobes 4, rarely 5. Corolla salver-shaped; tube 
slender; lobes 4, rarely 5, twisted in bad. Stamens 4, rarely 5, on the 1 
mouth of the corolla. Ovary 2-celled; ovules solitary in each cell; style 
much exserted, slender; stigma fusiform. Fruit a small fleshy berry with 
1-2 pyrenes. 

Flowers in largo cymose panicles 4 — S inches across, 

Lateral nerves 10^18 pairs ... ... L indiaa. 

•Flowers in small capitate cyiaes — 2«5 inches across. 

Lateral nerves 6—8 pairs ... 2 enbcapiiala. 



XLIX. — RUBIACE^. 


205 


1 . PSvetta indica, Linn. — A shrub 5 — 10 feet high with stems up 
to 4 inches diameter. Bark pale brown, slightly rough, soft and mealy 
or somewhat corky. Blaze '2 — ‘85 inch, cheesy, not fibrous, pale yellow 
often tinged with chloropliyl. Leaves 5 — 11 by 2'2 — 5 inches, elliptic 
ovate- or obovate-oblong, acute or acuminate, pubescent and dull dark 
green above with pale midrib, paler and softly pubescent or tomentose 
beneath, with 10 — 18 pairs of lateral nerves prominent beneath. Petiole 
'5—1*5 inches long, hairy. Stipules caudate-acuminate, hairy. Flowers 
'6 — ‘8 inch diametgr* white, sometimes faintly scented, in many- 
flowered lax triohotomous pedunculate cymose panicles 4 — 8 inches 
across. Peduncles axillary, 4—7 inches long, sometimes bearing a few 
leaves at the base of the panicle. Corolla-tube '5 — ‘7 inch long. 
Stamens exserted, anthers green. Style projecting ‘7— '9 inch beyond 
the mouth of the corolla* Stigma green. Fruit '25 — *3 inch diameter* 
globose, black, pubemlous, containing a single large brown seed. 

Occurs throughout the area between 1,000 and 5,000 feet. Fairly common, usually 
in rather open miscellaneous forests. The species described is var. tom&ntosa of F, B. 1. 
Flowers : May — July, Fruit : January-February. 

2. Pavetta snbcapitata, Hook. /* — A shrub. Leaves 4 — 7 by 
P23— 2 inches, elliptic-lanceolate or oblanceolate, acuminate, base acute, 
glabrous or nearly so above, glabrous or pubescent beneath, with 6 — 8 
pairs of*lateral nerves* Flowers ‘4 inch diameter, in terminal capitate 
many-flowerSd cymes P5 — 2*5 inches across. Corolla-tube *5-*6 inch 
long. Style projecting '5 — '8 inch beyond the corolla-tube. 

There Is a single specimen of this shrub at Debra Dun collected by Inayat in the 
Nembuwala Sot in what used to be the Garhwal Division and is now the Lunadowne 
Division, In the F. B. I. it is regarded as a possible form of P. indica, but it certainly 
appears quite distinct from P. indica, var. tomentosa as found in our area, Flowers : 
May-June. 

12. MYCETIA, Reinw . 

Shrubs or imdershrubs. Stipules simple, free. Flowers in axillary 
and terminal cymes or corymbs. Calyx-tube turbinate hemispheric or 
eampanulate ; lobes 4-5. Corolla salver-shaped, short or long; lobes 4-5, 
valvate. Stamens 4-5, inserted in the upper part of the tube; filaments 
very short. Ovary 2-ceiled with several ovules in each cell; stigmas 2, 
Berry small, fleshy, many-seeded. 

Mycetia longifolia, Kuntze. Syn. Adenosacme lonylfolia, Wall. — 
A small shrub 1—4 feet high. Bark smooth, yellowish, shining. 
Leaves 4 — 10 inches long, elliptic-lanceolate, acuminate, very variable in 
width, narrowed into the petiole, glabrous or pubescent above, pubescent 
or tomentose beneath, with about 13 — 17 pairs of arcuate secondary 
nerves* Petiole slender, '25 — 2*5 inches long. Stipules small, oblong- 
lanceolate, entire or 2-fid. Flowers orange, in broad* terminal' and ■ 
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axillary, tricbotoinous, glabrous or pubescent cymes, Calyx-tuLe 
broadly campanulate, about *1 inch long; teeth ovate, subulate or lanceo- 
late, about as long as the tube, persistent. Corolla about *5 inch long, 
with small broadly-ovate lobes. Berry '25 inch diameter, globose, 
white. 

Has been found in East and Central Almoia between 3, AGO and 4,000 feet eleva- 
tion. Scarce. Usually in damp places, Flowers : July-August. 

13. COEFEA, Linn. 

Shrubs, Leaves opposite, rarely ternate; stipules broad, interpetio- 
lar. Flowers in axillary or terminal fascicles or solitary or ax diary 
cymes. Calyx-tube short; limb short, 4-5-lobed or irregularly many- 
toothed, Corolla-tube short or long; lobes 4-5, twisted in bud. Stamens 
4-5 ; filaments short or 0. Ovary 2-celled ; ovules solitary in each cell ; 
style bifid at the apex. Fruit a small drupe with 2 plano-convex or 
ventrally concave cartilaginous or bony pyrenes. 

Coffea bengalensis, Roxb . — A deciduous shrub 2 — 6 feet high with 
stems up to 1 inch diameter. Bark pale brown or whitish, fairly smooth, 
the thin outer mealy-corky layer succeeded by green tissue. Young 
shoots brown-pubescent or glabrescenL Leaves 2*5 — 4 J 5 by 1*25— 2' 75 
inches, elliptic or ovate, acute or bluntly acuminate, base acute, dark 
glossy green and glabrous above, paler and glossy with scattered hairs 
on the nerves beneath when young ; lateral nerves 4 — 6 pairs depressed 
above and prominent beneath. Petiole 'l-*2 inch long, Stipules *2-*3 
inch long, setaceous; with broad base. Flowers 1 — 1*5 inches diameter, 
white, sessile, fascicled 1 — 3 together at the ends of the shoots. Corolla 
salver-shaped; tube 1 7 — *9 inch long. Drupe *4-'5 inch long, truncated- 
ellipsoid or globose, purplish-black, containing 1-2 pyrenes of a purplish 
colour flattened on one side with a groove down the middle. 

Occurs throughout the subhimulayau tract and outermost hill ranges between 
1,000 and 8,000 feet, father scarce, generally in shady forest and moist localities, some- 
times forming gregarious patches of undergrowth. Flowers: March- April, with the new 
leases. Fruit : December- January. 

14, GrABDENIA, Linn . 

Trees or shrubs, armed or not. Leaves opposite, sometimes ternate 
or fancied in the thorny species. Flowers usually white, changing to 
yellow, often large, solitary fascicled or cymose, sometimes dimorphic 
and polygamous. Calyx-tube ovoid or obconic, Corolla^tube long or 
short; lobes 5, rarely more, twisted. Stamens as many as the corolla- 
lobes; anthers sessile or subsessi^^^ Ovary 1-celled; ovules numerous; 
style thick; 'stigma club-shaped or fusiform, usually 2-fid. Fruit a 
coriaceous or fleshy berry, endoc&rp hard. Seeds many, compressed. 
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Gatdenia tur^ida, Raxb. Vena, Thanera, Gen. — A small de/idu- 
au^ tree with stout rigid branches up to 2 feet girt!} and : lb feet high. 
Bark quite smooth, pale bluish-grey with well-marked depressions, often 
coloured paler where pieces have recently exfoliated* covered with a thin 
mealy scurf. Blaze *3-'4 inch, cheesy, not fibrous, pale yellow faintly 
streaked with pale orange and tinged with chlorophyl towards the out- 
side. Dwarf side-branches sometimes armed with sharp straight axillary 
thorns. Leaves opposite, usually crowded at the ends of ffie dwarf 
shoots or forming terminal rosettes, 2 — 5 by 1 — 3 inches, obovate, apex 
rounded obtuse or acute, base abruptly constricted to form a narrow 
gradually tapering wing produced almost or quite to the base, coriaceous, 
upper surface shining glabrous or sparsely hairy, lower surface glabrescent 
or densely clothed with pale grey hairs. Petiole 0— '2 inch long. 
Flowers 1 -sexual and 2-seximl, white, fragrant, *8 — 1'2 inches diameter, 
appearing mostly when the tree is leafless. Hermaphrodite flowers 
solitary, terminal ; ovarv '3-'4 inch long ; calyx '15 — '2 inch long ; corolla- 
tube '4-'5 inch long dilated upwards. Male flowers fascicled at the ends 
of the shoots. Bernes 2-3 inches long, ovoid or ellipsoid, grey or reddish- 
brown and mealy; pericarp '4 — ‘8 inch thick, fleshy; endocarp thinly 
woody. 

Occurs thioiighont the subhmialayan tract up tn 2,000 feet. Fairiv common tji 
open s al forest on sunny aspects. F lowers ; April* May. Fruit March- April. 

15, RANDIA, Linn. 

Trees or shrubs, armed or unarmed, the spines usually in opposite 
axillary pairs. Leaves often fascicled on short branches and when 
opposite one of the pair sometimes arrested; stipules short, interpetiolar. 
free or connate. Flowers often dimorphic, white or yellowish, in axillary 
or leaf-opposed cymes, sometimes fascicled, rarely solitary. Calyx- 
lobes 5. Corolla-tube usually short; lobes 5, twisted in bud. Stamens 
5. Ovary 2- rarely 34-celled ; ovules numerous ; stigma usually fusiform. 
Fruit a 2-celIed, raany-seeded berry. 

I. — Unarmed. Leaves usually less than 2 inches long. 

Berries not exceeding *3 inch long ... ... 1. tetraspsTma. 

II. — Armed. Leaves exceeding 2 inches long. Berries 
more than ? inch long. 

1. Spines 2 — i together at the ends of arreted 

branchlets. Flowers 1-2 inches diameter ... 2. vUgtnosa* 

2. Spines axillary, solitary. Flowers ’6— *S inch 

diameter ... ... ... ... 3. longispina,. 

1. Bandia tetrasperma, Benih. and Hook. f. Vern. Ghara or 
Gharri Gen. — A stiff erect evergreen, shrub with stems up to 10 feet 
high and 3 inches diameter. Bark brown, fairly smooth, exfoliating in 
rather thick irregular scales. Blaze ‘25 inch, soft, cheesy, white or 



298 


XLIX. — RUBIACEJE. 


pale yellow with a few pale orange markings towards the interior, often 
tinged with cblorophyl outside. Leaves very variable, ‘5 — 2 by '3— '6 
inch, broadly obovate lanceolate or oblanceokte, usually crowded on 
dwarf shoots, glabrous, base narrowed into a very short petiole. Stipules 
acute or acuminate. Flowers '8-'9 inch across the expanded corolla- 
lobes, pale greenish-yellow or creamy-yellow, faintly scented, solitary, 
sessile or nearly so, terminal. Corolla-tube *4 inch long; lobes spreading 
at first, later reflexed. The club-shaped pistil protrudes about '2 inch 
beyond the corolla-tube. Berries ’25 — \3 inch diameter, globose, black, 
crowned with the persistent calyx-lobes. Seeds 2 — 4. 

Occurs throughout the liille between 2,500 and 6,500 feet. Common on open slopes 
and not infrequently associated with banj* It fiomatimss manages to persist on heavily 
grazed bare slopes when all other woody shrubs have disappeared. Under such conditions 
it remains dwarfed and frequently only u few inches high. Flowers ; March — May. Fruit : 
J anu ary-February . 

2. Randia nliginosa, DO. Vera. Pinddlu, R. — A sir all tree up to 
20 . feet high and 4 feet girth. Bark reddish-brown, fairly smooth, 
often with transverse cracks. Blaze ‘5 — '7 inch, pale yellow finely 
speckled with pale orange or pink. Dwarf shoots often terminated by a 
cluster of 2—4 stout axillary thorns ‘25 — '5 inch long. Young shoots 
pubescent. Leaves 3 — 8 by l'o — 4 inches, elliptic or obovate, usually 
crowded on dwarf shoots, apex obtuse rounded or acute, base gradually 
narrowed into ,the petiole, pubescent on both surfaces »when young, 
glabrous when mature or pubescent on the nerves beneath. Stipules 
broad, rounded or triangular.- Flowers 1-2 inches diameter, white, 
solitary, terminal, sessile or shortly pedunculate. Calyx-tube ‘5-‘6 inch 
long, turbinate. Corolla-tube scarcely exceeding the calyx. Berries 
2 — 3' 5 inches long, 'ellipsoid or ovoid, yellow when ripe. 

Occurs in the subhimahiyan tract, but appears to be rather scarce. It is cuiiuuoji 
in adjacent portions of the plains where it is usually found on low -lying gra&ay areas. 
The leaves turn yellow before falling. Long shoots bearing numerous short leafy side 
shoots often form a characteristic feature of the crown. Flowers Muy-Jime, Fiuit: 
March- April. 

3* Randia longispina, DC . Syn. Ii . dumetomui. Hook, ex parte. 
Vera. Rani, SG. Madiid, R. — A large deciduous shrub or small tree 
with spreading crown and short bole, attaining 4 fee& girth and 25 feet 
high. Bark brown, rather rough, exfoliating in small irregular scales. 
Blaze '3 — '5 inch, crisp,- not. fibrous, pink, sometimes mottled and 
streaked with orange-brown, juice turning purple on the blade of a 
knife. Branches usually armed with strong, straight, axillary thorns 
*5— 2'6 inches long. Leaves 2 — 6 by ‘6— 3 inches, obovate or elliptic, 
often fascicled oh' dwarf shoots, obtuse or acute, more or less pubescent . 
on both, surfaces, especially on the nerves beneath, or glabrous above 
when mature, base gradually narrowed into the petiole. Petiole ‘1 — '5 
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inch long. Stipules deltoid-acuminate. Flowers ‘6 — '8 iuch diameter, 
yellow, solitary or t 2-8 together at the end of dwarf leafy branches. 
Peduncles short. Calyx-tube ‘2 inch long, catnpanulate ; lobes as long 
as or a little shorter than the tube. Corolla-tube *2-'3 inch long, silky 
without. Berry resembling a small apple, 1 — I'd inches long, globose 
or broadly ovoid, yellow, sparsely pubescent. 

Occurs throughout the area up to 4*000 feet- Very common in $al forests ami 
aiflo in dry miscellaneous types. Flowers : April— June. Fruit : January — March. 

16. RUBIA, Linn . 

Herbs or somewhat woody, erect diffuse or climbing, scabrid or 
pricldy; stems 4-sided. Leaves in whorls of 4 — 8, rarely opposite; 
stipules wanting. Flowers small, in axillary and terminal cymes, 
pedicels jointed with the dower. Calyx-tube ovoid or globose; limb 0. 
Corolla rotate or shortly campanukte; lobes 4 — 6, valvale. Stamens 
4—6, on the tube. Ovary 2-ceIled; ovules solitary in each cell; style 
bifid or styles 2; stigma capitate. Fruit small, didymous or globose by 
the suppression of 1 carpel. 

Rubia cordifolla, Linn. Vern. Majeti, Gen. — A deciduous climber 
with weak flexible steins up to 10 feet high and '25 inch diameter. 
Basal portions of stem usually persistent and often softly woody. 
Branches quadrangular, retrorsely scabrid or glabrous. Leaves 4 in a 
whorl, two often larger and with longer petioles, 1'5 — 4 indies long, 
ovate, acute, base cordate, scabrid or smooth, with 3 — 7 strong basal 
nerves, prominent and usually retrorsely scabrid beneath. Petiole 2 — 4 
inches long. The upper leaves often acute at the base and with shorter 
petioles. Flowers less than T inch diameter, dark red or pinkish- 
brown, in terminal cvmose leafy panicles; the branches trichotomous, 
spreading, up to 8 inches long, with foliaceous bracts. Fruit '2 inch 
diameter, globose, dark purple, fleshy. 

Occurs throughout the hills between 3,500 and 8,500 feet. Coumion. Flowers : 
July — September. Fruit : October-Noyember. 
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Herbs or shrubs, rarely trees. Leaves alternate or opposite, simple 
or compound; stipules 0, Flowers in heads, consisting usually of many 
similar or dissimilar flowers, sessile, on the dilated top of the peduncle 
(receptacle) and surrounded by an involucre of bracts; braeteoles 0 or 
reduced to scales or bristles on the receptacle. Flowers 1-2-sexiial. 
Calyx-tube adnate to the ovary ; limb 0 or of hairs or scales (pappus). 
Corolla gamope talons tubular, 2 — 5-toothed or cleft or ligulate or 
somewhat bilabiate, Disk cpigynous. Stamens 4-5, inserted within 
the corolla-tube; anthers usually connate in a tube. Ovary inferior, 1- 
celled ; ovule solitary ; style usually bifid. Fruit a dry indehj scent 
nchenej naked or crowned by the persistent pappus. 

I — Heads radiate (i.e., corollas <f the outer flowers 
# ligulate, of the inner tubular). 

1, Raj flowers yellr.w ... H „ ... 1, Inula. 

2, Ray flowers pale mauve..., ,,, 2. Mtcrtutfosfta. 

IT. — Heads disciform (i,e,, corollas of all the flowers tubu- 
lary 

lT Leaves undivided or obscurely lobcd towards the 

Ifrase. 

(a) Stems thick and succulent .,. 3- Gynvra. 

( b ) Stems not succulent. 

(i) Leaves more or less wbitC’tomeniose beneath 4, Lajico^cntt t 

(ii) Leaves never white- tomentose beneath . 1. Inula, 

2. Leaves 1-2-pianat-ifjd or -pirmafcisect &, Artemiaiti. 

1. INULA, Linn* 

Herbs or shrubs. Leaves alternate, toothed. Heads large and 
solitary or small and corymbose, heterogamous, radiate rarely disciform ; 
ray flowers female, fertile; disk flowers hermaphrodite, tubular. Invo- 
lucre hemispheric or campamilate, bracts many-seriate, the outer often 
foliaceous, Keceptacle pitted or areolate. Corolla of ray flowers usually 
ligulate, yellow or wjiite, 3-4-toothed; of disk flowers regular, yellow'. 
Anther-bases with tails. Aehene usually ribbed. Pappus hairs rather 
short, 

A, Mature leaves more or less densely sHky-toment 'se 

beneath. Flower-heads *25 inch diameter, discoid 1. Capps, 

R. Mature leaves glabrous or pubescent beneath Flower- 
heads *4 — 1*2 inches diameter, -radiate. 

1 , Lateral P erves g. — 42 pairs , Hoads ■ 4* ' 5 inch 

diameter ... ; ... ... 2. cuepidata. 

2. Lateral nerves 4— G pairs. Heads 'fl — 1-2 inches 

diameter , , , ■ 3, ntbricmlte. 
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1, Inula Cappa, DC . — An erect deciduous or subdeciduous shrub 
1 — 3 feet high with sparingly-branched or unbranched steins up to '5 inch 
diameter, the shoots often dying back almost to the ground each year, 
though usually a portion at least persists. Bark smooth, reddish or 
purplish-brown. Young shoots densely grey-silky. Leaves 3 — 6 by 

*7 — 1'5 inches, oblong-lanceolate, narrowed at both ends, thick, more or 
less cuspidate-serrate usually obscurely so, dull green and more or less 
densely adpressed-hairy above, grey silky-tomentose beneath. Petiole 
0 — '4 inch long, stout. Heads '25 inch diameter, yellow, in terminal 
and axillary corymbs. Flowers all discoid or with few inconspicuous 
ligules. Involncral bracts linear, silky, the outer shorter. Achenes 
silky with whitish pappus '25 inch long. 

Occurs throughout the area between 1,000 and 8,000 feet. Very common on grassy 
slopes, especially in open forests of banj and chir . Flowers : September— November. 
Fruit : November— April, 

r 2* Inula cuspidat&t Clarke . — A deciduous or subdeciduous shrub 
with rather weak freely branching stems 2 — 6 feet high and up to '5 
inch diameter with a large pith. Bark smooth, reddish- or purplish' 
brown with scattered, raised, circular, pale lenticels. Young shoots 
glabrous or pubescent. Leaves 3 — 8 by 1 — 3'5 inches, elliptic-lanceolate, 
acuminate, base narrowed, thin, membranous, softly tomento^p on both 
surfaces or glabrescent when young, glab rescent or pubescent beneath 
when mature, dull green above, closely serrulate, the teeth gland-tipped, 
with 8 — 12 pairs of lateral nerves. Petiole *2 — 1‘3 inches long. Heads 
*4-*5 inch diameter, radiate, bright yellow, in terminal and axillary 
corymbs arranged in terminal leafy panicles 4 — 8 inches across ; branches 
clothed with short pubescence- Involncral bracts linear, pubescent, th i 
outer shorter. Aclienes silky with whitish pappus ‘2 inch long. 

Occurs throughout the hills between 4,500 * and 7,000 feet. Common, It is u snail v 
found growing on steep rocky or precipitous ground. Flowers : September— November. 
Fruit : November— February. 

3. Inula nibricaulis, Clarke . — A' deciduous or subdeciduous 
shrub with slender erect sparingly-branched stems 2 — G feet high and 
up to '35 inch diameter with rather a large pith. Bark smooth, paL 
yellowish-brown . Leaves 4 — 6 by 1-2 inches/ elliptic-lanceolate „ 

acuminate, base narrowed, thin, membranous, serrulate, the teeth gland- 
tipped, tomentose on both surfaces when quite young, glabrous when 
mature, with 4 — 6 pairs of lateral nerves. Petiole 0 — '1 inch long. 
Heads ‘9—12 inches diameter, radiate, yellow, in lax few-flowered 
terminal and axillary corymbs l'5-4 inches long; branches clothed with 
long spreading hairs and subtended by large foliaceous bracts. Bay 
flowers bright yellow, disk flowers orange-browr^ Involncral bracts 
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lanceolate* liairy, the outer shorter- A cl i ones silky with whitish pappus 
l 25 inch long, 

Oecars throughout the hills between 2,000 and 6,500 feet. Not very common, or 
only locally common. Usually found on steep or rocky ground, often in shady ravines* 
Flowers : March— May, whilst leafless or nearly so. Fruit : April— June* 

2* MICROGLOSSA, DC* 

Shrubs, sometimes climbing. Leaves alternate, entire or toothed* 
Heads heterogamous, radiate, in corymbs often paniculate; ray flowers 
female, fertile; disk flowers hermaphrodite, often sterile* Involucre 
campanulate ; bracts narrow, the outer shorter. Receptacle flat* 
Corolla of ray flowers with bifid ligule ; of disk flowers with 5 spreading 
lobes. Anther-bases obtuse. Achenes angular or ribbed* Pappus of 
hairs* 

Microglossa albescens, Clarke - — A deciduous shrub 2 — 4 feet high 
with spreading erect or suberect stems up to 'o inch diameter* Hark 
pale brown, often reddish. Twigs with rather a large pith, pubescent. 
Leaves 2 — 6 by ‘75 — 1'5 inches, lanceolate, acuminate, base gradually 
narrowed, obscurely serrate with apieulate teeth or subentire with only 
a few apiculae, minutely pubescent above, pale and pubescent or tomen- 
tose beneath. Petiole 0 — ‘2 inch long* Heads ‘2- '3 inch diameter, in 
many-heated terminal corymbs 1*5 — 3 inches across* Ray flowers 
female with iigulate pale mauve corollas* Disk flowers bisexual with 
tubular yellow corollas* Achenes with copious pappus-hairs* 

Occurs along the in a in. Himalayan range between 8,000 and 11,000 feet. Net very 
ccmmcn. It is usually found growing on rocky or uneven ground in open forest and 
exposed positions. The crushed leaves have an aromatic smell. Flowers : July-August, 
Fruit : October-November, 

3* GYNURA, Gass. 

Succulent herbs, rarely under shrubs, glabrous or hispid. Leaves 
alternate, entire toothed or pinn&tisect. Heads homogenous, disciform, 
solitary or corymbose, bracteolate at the base; flowers all bisexual, 
fertile, or rarely a few outer female. Involucre cylindric; bracts 
I-seriatc, narrow, .equa-I, the margins scarious. Receptacle pitted or 
shortly fimbrillate. Corolla regular, slender, tubular, 5-toothed, yellow* 
Anther-bases entire* or subauricled* Style-arms slender, hairy, Aehenes 
narrow, many nibbed* Pappus of copious hairs, 

Gynnra nepalensis, DC. — An erect deciduous imdershrub 1 — 3 feet 
high with stout sparingly-branched succulent stems up to 1 inch diame- 
ter, with a large pith but becoming quite woody towards the base when 
old. Bark smooth, greenish, with scattered circular lenticels* BLze 
not fibrous, green. Young shoots, leaves and inflorescence more or less 
densely clothed all over with pale pubescence, .Leaves 4 — 9 by 1*3-4 
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inches , elliptic nr elliptic-lanceolate, acute or acuminate, coai sely 
toothed, base decmTent along the short thick pedicel and sometimes 
cut into one or more 3i arrow lobes, thick; lateral nerves 5— 1 7 pairs, 
prom inent b en ea t h . H ead s * 7- ' 8 inch ! < mg and ' 3- ' 4 ii ich across , 

yellow, in open terminal corymbs G— 12 inches long. Bractedes about 
12, up to ‘4. inch long, subcylindric, distinct. Bracts about 20, *5-* 6 
inch long, Battened, with scarious margins by which the} 7 cohere till 
dry. Aclienes 15 inch long, linear. Pappus *2-'3 inch long. 

Occurs in moist shady ravines throughout the central and outer hill ranges east of 

the Banigimga Vnlley between 3,500 und 5,000 feet. Scarce. Flowers : April-May. FruU : 

May. 

4. LBUCOMERIS, Don . 

Shrubs or small trees. Heaves alternate, entire. Heads corymbose, 
homogamous, discoid, 4—8-flowered, white. Flowers all hermaphro- 
dite, similar and fertile, tubular. Involucre ovoid; bracts many-seriate, 
coriaceous or dry, the outer smaller. Receptacle flat, naked. Corolla 
with 5 narrow revolute segments. Anther-bases sagittate with ciliate 
tails, Achenes o-ribhed, silky. Pappus of copious hairs. 

Lencomerls spectabilis, Don . Vern. Pandwa , S G, K and R. — 

A large evergreen or subdeciduous shrub ox* small tree with stem up 

to 2*5 feet girth and 20 feet high. Bark pale brown, rough, cyrky, split 
up by reticulate cracks into small rounded scales. Blazg *2 — '7 inch, 
coarsely fibrous, pale yellowish-brown or white turning dirty green on 
exposure, juice turning black on the b T ade of a knife. Shoots angular 
with a large pith. Heaves 7 — 16 by 2 '5 — 5 inches, narrowly oblong 
or oblanceolate, entire or more usually with the nerves exeurrent and 
sometimes minutely cuspidate-seiT&te, white-tomentose on both surfaces 
when young soon becoming glabrescent above and ultimately also 
beneath, base gradually narrowed ; lateral nerves 7 — 14 pairs, prominent 
beneath. Petiole ‘3 — 1 inch long. Heads '7 — 1 inch long, in terminal 
romentose bracteate corymbs 4—45 inches aci'oss. Corolla white, tubu- 
lar. Aohenes ‘2 inch long, slender, densely silky. Pappus '5 inch long, 
almost concealing the slender corolla-tube when in flower. 

Occurs throughout the hills between 2,500 and 6,000 fce£ t Fairly common in 
miscellaneous forests, usually on south aspects Flowers : Apnf-M&y, 

n. AKTEMI8IA, Linn. 

Herbs or shrubs, usually strong- seen ted. Leaves alternate, entire 
serrate or I-— d-pinnutisect- Heads small, heterogamons or homogainous , 
disciform,- usually panicled, sometimes solitary or fascicled; outer 
fknyers female, fertile; inner hermaphrodite, fertile or not. Involucral 
bracts few-seriate, the outer shorter. Eeceptacle naked or hirsute. 
Corolla of female flowers slender, tubular, 2-3-lobed ; of hermaphrodite 
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ones the limb 5-Iobed. Anther-bases obtuse. Achenes faintly 
striate. Pappus 0. 

I. — Flowers all fertile. A suberect shrub -with linear 

leaf-segments *,*. 1* fnaritrma* 

II. — Ray flowers male, disk flowers hermaphrodite and 
fertile. 

A* An erect ahrub* the main stem sparingly 
branch ed , Leaf - segments more than ' 05 
inch broad ..* *,. ... 2, vulgarit* 

iB, Snberecfe shrubs, the main stem usually much 
branched. Leaf- segments ]ess than "05 inch 
broad* 

1. Leaves pale glaucous above, white beneath,,. 3* vestita. 

2* Leaves green on both surfaces **,4. sacroTum. 

1. Artemisia maritima, Linn. Veru. Safcd-purcha, Bhotia. — A 
deciduous shrub 12 — 18 inches high with stems up to ’5 inch diameter. 
Bark rough, fibrous. Twigs striate, hoary or somewhat white-woolly. 
Leaves '5 — 2 inches long, 2-pinnatisect ; segments many, small, spread- 
ing, linear, obtuse, more or less grey-hoary or -tomentose, bluish-green, 
the tipper leaves simple and linear. Petioles slender, up to 1 inch long, 
much shorter towards the ends of the shoots. Heads homogamous, 3 — 8- 
flowered, oblong or ovoid, a little more than '1 inch long, sessile or 
nearly so, in spicate fascicles in the axil of a small linear or suhsetaceous 
leaf. TTowers yellowish. Involucral bracts linear-oblong with scarious 
margins. Corolla with a short cylindric tube and narrowly campannlate 
limb. 

Occurs on the dry interior ranges bordering Tibet between 9,000 and 11,000 feet* 
Very common and gregarious on open sfcaly slopes, ft bears a general resemblance to 
A . G&tita, Wall, but the foliage is paler and more glaucous, The leaves are very 
aromatic- Flowers : September. 

2. Artemisia vulgaris, Linn * Vera. Kunja f G. — An erect sub- 
deciduous shrub 3 — 6 feet high with stems up to *5 inch diameter, old 
plants usually with a distinct woody and persistent basal portion the 
upper portion more or less dying back eaoh year* Stems panicnlately 
branched* Lower leaves petioled, 2 — 4 inches long, ovate in outline, 
1-2-pirmatisect with stipule-like lobes at the base ; segments more or 
less pubescent above, ashy-grey or white-tomentose beneath ; upper 
leaves often sessile, linear-lanceolate, entire or 3-fid. Heads heterogam- 
ous, sessile or shortly pedicelled, ovoid or subglobose, arranged in some- 
what one-sided panicled racemes. Flowers brownish-yellow, 
Involucral bracts woolly or glabrate; the outer smaller. Achenes 
minute. 

Occurs throughout the aa»a between 1,500 and 12,000 feet Abundant on waste 
ground, on roadsides and near cultivatidu. The leaves are aromatic. Flowers : August 
—October. 
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: • 3. . Artemisia vestita, Wall. — A shrub usually 2-3 feet high , 

becoming woody at the base in old stems. Twigs striate, canescenf. 
Leaves 1 — 3 inches long, 2-pinnatisect.; segments many, '1 — '3 inch 
long, oblong, acute, undivided or more usually pectinately-pinnatifid , 
pale glaucous green above, white-tomentose beneath ; rachis usually 
pectina tely winged. Heads heterogamous, G — lO-flowered, hemispheric, 
a little more than T inch across, pedicelled, nodding, in compound 
hoary racemes. Pedicels ’06 — ’2 inch long. Involucral bractB obovnte- 
oblong with scarious margins. 

This shrub is recorded by Strachey and Winterbottom ns common at 6,000 feet. 
I have collected what I believe to be this species near Ringi in flic Dliauli valley, North 
Grarhwal at 7,500 feet where it is common in blue pine forest. However I may have 
mistaken the identity of this plant (my Number 1170) since it has heads with as many 
as 24 flowers in a head whereas 6—10 is the number given in the F."B- I. Leaves 
scarcely aromatic. Flowers : August. 

4. Artemisia sacrornm, Ledeb. Vern. Kala-purcha, Bhotia. — A 
deciduous bushy shrub usually .1-2 feet high but occasionally up to 4 feet 
high and stems up to 1 inch diameter, often decumbent. Bark reddish- 
brown peeling off in rough loose fibrous strips. Twigs striate, 
pubescent. Leaves 1-2 inches long, 2-pinnatisect; segments many, 
’1 — *3 inch long, oblong, acute, undivided or more usually pectinately- 
pinnatifid, green and hoary on both surfaces, ultimately glabrescent 
above ; rachis' simple or pectinately winged. Heads heterogamous 15 — 20 
flowered (up to 30 in my specimens), broadly hemispheric, about *15 
inch across, pedicelled, nodding, in slender compound pubescent 
racemes. Pedicels up to '2 inch long. Flowers yellow. Involucral 
bracts with scarious margins. 

Occurs on the dry interior ranges bordering Tibet between 1.0,000 and 12,000 feeL 
Very common mid gregarious on open ah aly a Jbpes * Ire a vos ve ry ; i jr mi a t ic , Flowers ; 
An gust -September. 
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Trees, shrubs or undershrubs. Leaves alternate, opposite or 
whorled ; stipules 0. Flowers hermaphrodite, regular or rarely slightly 
.mgoinoi'phic. Calyx free or rarely adnate to the ovary, 4 — -6-fid 
or -partite, Corolla hypogynons, usually campa-nulate or urceolate, rarely 
polypetalous ; lobes or petals usually 5, twisted or imbricate. Stamens 
usually 10, free or attached to the corolla, ; anther-cells often produced 
upwards into tubes, sometimes spurred on the back. Ovary usually 5- 
celled ; ovules usually many in each cell ; style simple ; stigma simple 
or lobed. Fruit a capsule 5- or more -celled, sometimes appearing 
baccate from the adherence of the enlarged succulent calyx. 

I. — Flowers axillejy, usually solitary* Ver? small 
^ shrubs, 

1. Leaves not imbricate or adpressed to the stem. 

Calyx in fmit mieeolent ... ... 1* Gaultheria, 

2. Leaves imbricate and adpresaed to the stem. 

Calyx in fruit unaltered ... ... 2. Ga$$kpe. 

IIVFlowers in racemes. Tree or shrub ... ... 3. Pierfe. 

IIL—Flowers solitary, fascicled or in corymbs. Trees 

or gifrubfl ... ... ... ... 4. Rhododendron, 


1. GAULTHEEIA, Linn. 

Erect or procumbent shrubs. Leaves evergreen, serrulate, with 
glands on the lower surface at the base of long bristles. Flowers small, 
sometimes dimorphous, racemose or axillary and solitary. Calyx ovoid. 
5-fid; in fmit enlarged, coloured and succulent, enclosing the capsule. 
Corolla ovoid-tubular. Stamens 10, attached to the base of the- corolla ; 
anther-cells more or less produced upwards, dorsally 1-2-horned; in 
dimorphic' flowers the stamens are small with simple anthers. Ovary 
5 -celled ; stigma simple. Capsule 5-celied, locnlicidally o-valved from the 
apex. 

Leaves broadly ovate, lower surface setuloBe... ... 1. nummilariaides . 

Leaves narrow-oblong, lower surface glabrous . ... 2 , trickcphy Ua. 

1. Gaulfcheria nummalarioides, 73. Don.— -An undersbrab with 
prostrate or creeping densely hirsute stems, partly herbaceous and partly, 
woody, but not exceeding '1 inch diameter. Leaves alternate, ‘5 — '8 
by ‘4— ‘6 inch, broadly ovate sometimes suborbicular, acute, base 
rounded or cordate .glabrous above, setulose beneath and on the margin. 
Petiole minute. Flowers '25 inch long, pink or white, solitary, axillary. 
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Pedicels 1 inch long, densely clothed with coriaceous glabrous ovate- 
oblong bracts ’15 inch long. Corolla tubular with minute recurved lobes. 
Calyx succulent and enlarged in fruit to form a dark bine truncated 
berry-like fruit '25 inch diameter. 

Occurs throughout the hills between 7,000 and 10,000 feet. Common in open oak 
forest. Flowers : July-— September < Fruit : January 'February. 

: 2, Ganltherfa trlchophylla, Hoyle . — An imdershrub with erect or 
prostrate, more or less hirsute stems, partly herbaceous and 
partly woody, but not exceeding '05 inch diameter and 2 — 4 
inches high. Leaves alternate, about '25 by '1 inch, oblong, 

subacute or rounded, base cmieate or rounded, glabrous on 
both sides, glossy above, margins bristly, obscurely serrulate. 
Petiole minute. Flowers ’2 inch long, pink or nearly white, solitary, 
axillary. Pedicels ‘1 inch long, densely clothed with ovate bracts '1 
inch long. Calyx enlarging in fruit as in the preceding species. 

Occnre along the slopes of the main Himalayan range between 10,000 and 19,000 
feet. Fairly common. Flowers : Jtme — August, 

2. CASSIOPFi, D. Don . 

Small fastigiate shrubs. Leaves small, rigid, densely imbricate, 
adpressed to the branches. Pedicels axillary. Sepals 5, free, thickened 
at the base, imbricate. Corolla campanulate; lobes 5, Stamens usually 
10, slightly attached to the base of the corolla; filaments linear; anthers 
truncate with 1-2 horns divaricate from beneath the summit of each cell 
Ovary 5-celled; stigma simple; ovules many in each cell. Capsule 
loculicidally 5-valved, 

Cassiope fastigtata, D. Don. — An undershrnb with slender woody 
stems up to 2 inch diameter, the basal portion usually procumbent, the 
terminal portions erect forming dense tufts 4 — 8 inches high. Leaves 
*2 inch long, somewhat 4-faxiousIy imbricate, ovate-oblong, thick but 
with a narrow membranous margin which is prolonged into a cuspidate 
point, the thickened back with a narrow longitudinal groove which 
opens into a cavity in the leaf. Flowers ‘3 inch long, white, solitary 
or 2 — 4 together. Pedicels O — '3 inch long, woolly. Corolla -tube 
widely campanulate with short recurved lobes. Capsule as long as the 
persistent calyx-segments, globose, apex depressed."' Seeds minute. 

Occurs along the main Himalayan range Jjetween 11,000 and 13,000 feet. It h 
found on open slopea above the forest, and h often more or less gregarious in patches. 
Flowers : June-Jnly. 

3. PIEKIS, Don: 

Trees or shrubs. Leaves alternate. Flowers in axillary or panieled 
racemes at the ends of the branches. Calyx 5-fid or -partite, valvate. 
Corolla with 5 short lobes. Stamens 10, usually with 2 horns divaricate 
from the: apex. Ovary globose, ^-celled ; stigma capitellate ; ovules 
many in each cell. Capsule loculicidally 5-valved. Seeds minute. 
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Pieris ovalifolia, D. Don . Vein. Gen, Angyar, NGr. — A 

deciduous shrub or small tree up to 8 feet girth and 20 feet high. Bark 
reddish-brown, rough, with somewhat regular vertical furrows 1-2 inches 
apart, often deeply cleft, exfoliating in loose fibrous strips. Blaze *5 
— 3 inches, almost entirely composed of dead tissue. Leaves 2' 5 — 6 by 

1 — 3 inches, ovate or elliptic, acute or acuminate, entire, base rounded, 
coriaceous, more or less tawny-pubescent on both surfaces when young, 
glabrous or glabrescent when mature. Petiole ’2 — '5 inch long. 
Flowers '3 — ‘5 inch long, white, in simple terminal and axillary racemes 

2 — 6 inches long, a few flowers towards the base of the raceme usually 
iu the axils of small leaves, all the dowers directed downwards. 
Pedicels ’IS — '3 inch long. Calyx-segments ‘1— *25 inch long. Corolla 
ovoid, pubescent without. Filaments with or \vithout 2 minute apical 
horns. Capsule '2 inch diameter, globose, supported by the persistent 
calyx. 

Occurs throughout the hills between 2*000 jmd 11,500 feet. Very common especially 
in association with banj, A very large specimen in Garhwal measured 12 feet girth and 
25 fee? high. At high elevations this species becomes a shrub and some botanists have 
separated this under the name P, villosa. Hook. f. The main distinction lies in the 
absence of horns to the filaments which axe supposed to be invariably present in the 
case of P. ovalifolia. The calyx- segments in the former are also longer and narrower. 
I have found the two growing together at 9*500 feet elevation at the head of the 
Uandagini galley and as I could discover no more distinctive characteristics than those 
mentioned above I have preferred to regard them as one species. Flowers : April — June. 
Fruit : January-Dfabruary. 

4. RHODODENDRON, Linn. 

Trees or shrubs; often scaly or aromatic. Leaves alternate, entire, 
coriaceous. Flowers fascicled or subcorymbose , terminal, rarely solitary 
or axillary. Calyx 5-lobed, persistent, sometimes small or obsolete. 
Corolla-tube long or short, limb 5 — IG-Iobed, somewhat* zygomorphic. 
Stamms 5 — 18, usually 10, Ovary usually 5-celled; ovules many in 
each cell; stigma capitate. Capsule m-ore or less woody, septicidal. 
Seeds numerous, often tailed or crested. 

L — Trees or shrubs exceeding 3 feet high. Leaves 
more than 3 inches long. Flowers in corymbs. 

1. Calyx-lobes ‘1 inch long or less. 

fa) Leav|p with small silvery scales beneath. 

Flowers red or pint ... ... 1. arboreunt . 

(b) Leaves with a cinnamon- or buff-coloured 

tomentum beneath. Flowers pale mauve 2, Mmpantilatum, 

2. Calyx-lobes -15 inch long or more. Leaves 

pale yellowish- green and glabrous beneath, 

Flowers bright red ,,♦ . **♦ . . 3. barbatitii it. 

IL — Small shrubs not exceeding 3 feet high. Loaves less 
than 2 inches long. 

1, Flowers pale yellow in 4— 12-liowered corymbs 4. Anthopogon. 

2, Flowers bright red, solitary or 2-3 together ... ff, Zeptdotonw. 
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l; Rhododendron arboreum, Smith , Vern, Burdm , G-. Brans, 
A. — A small evergreen tree up to 5 feet girth and 25 feet high. Bark 
pintishrbrown, somewhat rough, exfoliating in thin flakes. Blaze '2 — '5 
inch, white or pinkish. Young shoots clothed with white scales. 
Leaves 3 — 6 by 1*2 — 2*2 inches, crowded towards the ends of the 
branches, lanceolate or oblong, narrowed at both ends, glabrous and 
glossy green above, pale beneath from a film of small white scales , the 
midrib and nerves prominent beneath. Petiole stout, '5—1 inch long, 
clothed with white scales when young. Flowers 1-2 inches long, deep 
red or paJa pink, crowded in large rounded corymbs. Pedicels 0 — '3 
inch long,. Corolla campanulate. Ovary mealy or rusty- woolly. 
Capsule 1 by '3 inch, cylindric, curved, mealy, longitudinally ribbed. 

Occurs throughout the hills between 4,000 and 11,000 feet. Very common imd 
often associated with banj and karshu* The pale flowers are usually seen at high 
elevations. I have measured a free in South G-arhwal which was 16 + S feet girth at 1'5 
feet above the ground. Flowers : January — June, flowering first at low elevations. 

2. Rhododendron campanulatum, D . Dan. Vein * Chimula or 
Semm 7 NO* — An evergreen shrub often only 6 — 8 feet high but some- 
times 15 — 20 feet high with stems up to 3 feet girth. Stems spreading 
. and nearly always procumbent towards the base . Bark smooth , 
pinkish-brown, exfoliating in thin almost papery flakes. Blazg *1 inch, 
pale orange- or reddish-brown. Leaves 3 — 5 by 1*7 — 2*5 inches, crowded 
towards the ends of the branches, elliptic -or elliptic-oblong, rounded at 
both ends, mucronate, glabrous and glossy dark green above, clothed 
beneath with a dense cinnamon- or buff-coloured tornentum 'which 
obscures the nerves, midrib prominent beneath, leaf margins often 
curved inwards towards the midrib beneath. Petiole stout, *4 — *8 inch 
long* Flowers 1 — 1’5 inches long, white tinged with mauve or lilac and 
spotted inside anteriorly with pinkish-purple, in lax corymbs. Pedicels 
'7 — 1 inch long. Corolla campamikte. Ovary glabrous. Capsule *7 — 
1*2 by '25 — *3 inch, cylindric, more or less curved, longitudinally 
furrowed. 

Occurs along the mam Himalayan r;uigu between 9,600 and 12,500 feet. Very 
and often densely gregarious over fairly large ureas, sometimes associated with 
■karsliu on north aspects but more usually with Betula utiiit or extending above the 
limits of tree growth. Flowers : May — July. Fruit : Octobcr-November. 

3. Rhododendron barbatum. Wall,-. Yern, Chimula or Semru, 
NG — A large evergreen shrub or small tree up to 4 feet girth and 30 feet 
high* Stems often procumbent towards the base. Bark quite smooth, 
bright reddish-brown sometimes vinous-red, flaking off in thin papery 
stripe. and exposing a paler bark beneath. Blaze ‘1 inch, pinkish or 
orange usually tinged with chlordphyf. Young shppts glabrous* Leaves 
by 1:25 — 2*5 inches, crowded towards the ends of the branches, 
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narrowly elliptic-oblong or oblong-oblanceolate, apex snbnmcronate; 
base rounded or slightly cordate, glabrous and dull or slightly glossy and 
dark green above , glabrous (sometimes bristly in Nepal specimens) and 
pale yellowish-green beneath, midrib prominent beneath. Petiole "3 — '8 
inch long, stoat, usually with a few coarse bristles up to '25 inch long 
on the upper surface. Flowers VS — 1'6 inches long, bright red, crowded 
In corymbs. Pedicels '25 — '5 inch long. Corolla eampamulate. Ovary 
densely glandular-hairy. Capsule '7 — 1'2 by '25 inch, cylindric, curved, 
longitudinally ribbed. 

Occu i l $ alon g the ru a in Him ala v au r g t , be tvx-en S , 000 a ad 10,500 feet , F airly 
< ummun, usually on north aspects and often associated ■wirli silver fir or fcarsJi.it and some- 
times with Betula utUis. Flowers : Mar-Jime. 

4, Rhododendron Anthopo^on, D. Don , — A small evergreen shrub 
1-2 feet high with stems up to '75 inch diameter, the basal portion more 
or less procumbent and densely branched- Bark slightly rough, pinkish- 
brown or grey, erfoliating in papery strips. Young shoots scaly and 
pubescent- Leaves ‘5 — 1'3 by ‘3 — ‘8 inch, crowded towards the ends 
of the branches, elliptic or elliptic-oblong, thick, margins recurved, 
clothed above with scattered yellow scales when young , becoming 
glabrous when mature, clothed beneath with a dense layer of scales 
which are yellow on the young leaves becoming ferruginous as the leaves 
mature, subftbtuse at both ends* Petiole '1 — '3 inch long. Flowers 
‘6— "8 inch diameter, very pale yellow and almost translucent, in dense 
4 — 12-flowered corymbs. Pedicels very short. Corolla-tube *3— *5 
inch long, cylindric; lobes spreading, elliptic-obovate* Ovary scaly. 
Capsule 'l-'2 inch long, ovoid, tapering gradually to a blunt point, 
prominently 5-ribbed^ dotted with pale yellowish scales and capped by 
the short erect style '05 inch long, 

Qccnra along the main Himalayan range between 10,000 and 14,000 feel Common 
above tree 'level, usually on north aspects, often forming dense gregarious patches of 
large extent on steep or boulder- strewn ground. The leaves trim purplish-brown above 
in the autumn. Flowers : June July. Fruit ; Cctober-November, 

5. Rhododendron lepidotum, Wall. Vem, Taghi&ha, NO.— A 
small shrub 6 inches to 3 feet high with erect stems up to '35 inch 
diameter often curved at the base- Bark pale brown, slightly rough. 
Young shoots reddish-brown with scattered scales. Leaves '6—1' 75 by 
'25— '5 inch, crowded towards the ends of the branches, oblanceolate 
or oblong-oblanceolate, acute or rounded at the apex, more or less densely 
dotted on both sides with rounded scales, subsessile. Flowers 1 — L25 
inches diameter, bright red or majenta, solitary or 2-3 together* 
Pedicels '5 — 1 inch long, scaly, the same bright colour as the corolla. 
Corolla-tube '2 inch long, as broad as or broader than long; lobes 
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spreading, rounded. Ovary scaly. Capsule '3 inch long, oblong, taper- 
ing upwards, prominently 5-ribbed, the tip clothed with pale yellowish 
scales and capped by the stout persistent curved style '15 inch long. 

Occurs throughout the central and inner ranges between 8,500 and 14,000 feet. 
Common on all aspects, often forming gregarious more or less dense patches on open 
steep ground and bare grassy slopes. The leaves turn beautiful shades of red, orange 
and yellow before falling; they are somewhat aromatic, Flowers: June-July. Fruit: 
Octoher' No vem ber . 
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Herbs or under dir tibs, Leaves alternate , the radical usually 
rosulate ; stipules 0. Flowers hermaphrodite, regular, capitate racemed 
or panicle d on terminal scapes or peduncles. Calyx inferior, gamo sepal- 
on 0 ? tubular, 5 — IQ-ribbed, lobes 5, Corolla hypogynous, of 5 petals 
free or connate at the base or united in a linear tube. Stamens 5, 
opposite the petals ; filaments nearly free or adnate below to the corolla. 
Ovary superior, 1-celled, Singular above; ovule 1; styles 5, free or 
connate below. Fruit capsular, membranous or with a hardened apex, 
rupturing near the base or circumsciss, apex often 5-valved. 

PLUMBAGO, Linn. 

Perennial herbs or undershrubs, often scandent. Leaves entire* 
Flowers in terminal spikes. Calyx covered with stalked glands. 
Corolla-tube long, slender; lobes 5, spreading. Stamens free.. Capsule 
circumsciss at the base, hardened above. 

Plumbago zeyl&nica, Linn. — A deciduous shrub with weak trailing 
stems whffch when supported by surrounding vegetation attain 6 feet high 
and '35 inch diameter. Twigs green, smooth, striate, with a large pith. 
Leaves 1'5 — 3 by ‘8 — 1‘8 inches, ovate, subacute, entire, glabrous, thin, 
giaucescent beneath, base abruptly narrowed. Petiole '5 — 1 inch long, 
margined in the upper half, amplexicanl at the base which is often 
dilated into stipule-like auricles. Flowers "4-*5 inch diameter, white, in 
lax spikes 2 — 6 inches long. Calyx '4-*5 ineh long, green often tinged 
pink, densely clothed with sticky glandular hairs, the five ribbed lobes 
cohering by a thin pale membrane. Corolla-tube slender, '6 — ‘9 inch 
long; Jobes spreading. Capsule circumsciss near the base and splitting 
upwards into 5 valves, oblong, as long as the persistent green calyx. 

Occurs throughout the area up to 4,000 feet. Fairly common in open scrub forest 
mid hedges. Flowers : April — November, Fruit : November-December. 
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L.IIL — MYRSINACEiE. 

Trees, shrubs (erect or climbing) or undershuibs, generally ever- 
green, Leaver alternate or sometimes opposite, simple, usually gland- 
dotted ; stipules 0. Mowers regular, hermaphrodite or polyg'amo- 
diceciom. Calyx inferior (in M&sa adnate to the ovary),. 4 — 6~lobed, 
persistent, sometimes enlarged in fruit, often with glandular dots or 
lines* Corolla-tube usually short or none; lobes 3 — 7. Stamens as 
many as and opposite to the corolia-lobes ; anthers sometimes connate. 
Ovary l-ceiled^ ovules few or many; stigma simple, rarely shortly lobed. 
Fruit usually baccate and indehiscent. 

I. — Flowers in axillary fascicles **« „* 1* Mynine* 

II. — Flowers in racemes or panicles. 

A. Leaves entire, glabrous, thick, with very in' 

* conspicuous ^sebomtay nerves U, m Ar&isia. 

^ ^ 35, Leaves more or lessp; serrate, secondary nerves v 

^ . distinct ^ 1 / 

V \ 1. Leayes obscurely eemilate in"^he upper half. }{ 

! ^ Stem usually scindfent **. 3. m . .Ev»be{ia. 

2. Leaves rather coarsely senate. Stem erect. 

' - * i JSVBSINE, gtnn. - v * 

Trees or shrubs, usually glabrous- Leases coriaceous^entire or 
, toothed. -v Flowers small,/ in sessile or shortly pedunculate axillary 
fascicles, polygamous or dioecious. Calyx frefe, 4-5-lobed. .Petals 4-5, 
connate or free, imbricate or valyate^ -Stamen^ inserted at 'tire base gf 
the corolla. Oitary free ; ^tylej short or subobsolete ; stigma large, 
capitate or lobedv Friiit small, globose, 1-Seeded.i\ ' , ^ 

Leaves Y6--L inch long. Flowers sairaessile... ^ ... l.^afnean#*. 'Y - \ 

Leaves 2'5 — 6- 6 inches /tong. Flowers p^Sfcell^te 2. -liepiistrrata. 

1, Myrsineafricana, Linn. Vertii \A.—An erect ever- v 

green shrub usuaJly'U — 4 feet high with stems up to ^'75 ihch diameter 
but occasionally up^to 8 fegt high. Bark^pale browp or grey witl^ 
scattered lenticels. Young shoots pubescent.- Leaves 5-^1 inch long,' 
lanceolate or ohovate, sharply tobtljeiJ, dotted with resifcous glands when- 
quite young , minutely puberulous on the midrib above otherwise 'glabrous. 
Petiole minute. Flowers minute, subsessile, in auxiliary clusters of 3—8. 
Anthers red at first. Drupe '2 — '25" inch, diameter, globose, dark purple 
containing a single seed surrounded, by purplish fleshy tissiie. 

Occurs throughout the bilk between 3,000 tmS 7,000 lee\ Very common and 
gregarious in shady oak forests, usually on north aspects, Flowers : March — May* 
Fruit i February — May. ( 
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2* Myrsine semisemta, Wall . — An erect evergreen shrub usually 
3 — 6 feet high but sterns occasionally up to 15 feet high and 6 inches 
diameter. Bark pale brown, smooth, lenticellate, Blaze *2 — '25 inch, 
pale yellow or pinkish with pink or red reticulate streaks. Young shoots 
pubescent. Leaves 2' 5 — 6'5 by '75 — 1‘25 inches, lanceolate, acuminate, 
sharply serrate the fine-pointed serratures turned upwards from the plasie 
oi the leaf, rarely entire, dotted with small pink glands along the margin 
oil the undersurface, glabrous, rather thick. Petiole "1 — '25 inch long. 
Flowers '1 inch diameter, in dense axillary fascicles. Pedicels '05 — '25 
inch long. Anthers greenish. Drupe '25 — '3 inch diameter, globose, 
smooth, shining, white tinged with purple or turning first pink then 
blue, containing a single whitish seed surrounded by fleshy white ’tissue. 


Occurs throughout the hills between 4 >500 find 7,000 feet. Common in shady 
oak forest and often gregarious in patches. As a rule the pedicels are veiy short and do 
not exceed *1 inch long, but there are two specimens at Debra Dun collected in East 
Eumaon showing the pedicels fully *25 inch long. According to Carl Mea in Das 
Fflanaenreidi this variation is found in N, semiserrata but it would be interesting to 
examine more specimens of both forms from tins area. Flowers r November— April. 
Fruit : October — March. 


2. ARDISIA, Swartz. 

Shrubs or small trees. Leaves entire or toothed, ri&iially gland- 
dotted, Flowers hermaphrodite, in simple or compound umbels or 
racemes. Calyx 5-rarely 44obed. Corolla white or pink, usually 5-lobed, 
lobes twisted to the right in bud. Ovary narrowed upwards; stigma 
small. Fruit a globose or subglobose berry. 

Leaves lanceolate or oblanceolate, 1-2 inches broad. 

Flowers in panicles ... ... ... 1, fioribunda. 

Leaves obovnte, 2-S*5 inches broad. Flowers in 

racemes ... ... 2. sola nacfia. 

1. Ardisia floribuuda, Wall. Syxt. A. neriifolia, Wall.-— An ever- 
green shmb up to 10 feet high and 3 inches diameter.^ Bark pale brown, 
fairly smooth with distant lentieels. Blaze ’15 — ‘25 inch, not fibrous, 
deep reddish-brown or on young stems pink streaked darker, juice 
turning dark purple on the blade of a knife. Leaves 4 — 9 by 1 — 1‘75 
inches, narrowly lanceolate or oblaneeolate, acute, base narrowed, entire, 
rather thiek, lateral nerves scarcely distinguishable, glossy on both 
surfaces but especially beneath, glabrous. Petiole ‘2 — ‘7 inch long. 
Blowers '1 — ’15 inch diameter, pink, in subterminal or axillary, peduncu- 
late, minutely-rusty panicles 2—6 inches long. Pedicels ‘1— ‘25 inch 
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long, usually nmbellately clustered. Fruit *25 inch diameter , depressed- 
globose often irregularly shaped, first red but finally taming black, 
containing a single small seed surrounded by purplish pulp. 

In the &nh him aliy Jin tract this spedes has been collected near Ehalaon in the 
Jianmygar Division, and in the hills it has been collected near Askot in East Almora. 
It is also reported to occur in the Uamlcbet and Central Almora Divisions^, Though 
locally fairly common it is generally scarce. It is usually found on the banks of streams 
and rivers. Flowers : May- June. Fruit : Jamiary-Febrttan r . 

2* Ardisia solanacea, Roxb. Syn. A , humilis, F.B.I ex parte . — 
An erect evergreen shrub 5 — 15 feet high with stems up to 6 inches 
diameter. Branches numerous, spreading horizontally and swollen at 
their junction with the main stem. Bark pale brown, fairly smooth, 
with small raised circular lenticels. Blaze '25 — *75 inch, not fibrous, 
pink to reddish -or yellowish-brown, faintly streaked darker towards the 
inside and with purple or red specks towards the outside. Twigs stout. 
Leaves 5 — 10 by 2'5 — 3 '5 inches, oblanceolate or obovate, acute or 
shortly acuminate, base narrowed, entire, rather thick and fleshy, dark 
green above, slightly glossy on both surfaces, lateral nerves indistinct, 
glabrous. Petiole *2 — 1 inch long, stout. Flowers '6— '8 inch diameter 9 
pink, waxy, in axillary pedunculate elongate or contracted racemes 1*5 — 6 
inches long. Pedicels *4 — '8 inch long, lengthening in fruit, thickened 
upwards,^ Fruit '4 — ‘6 inch diameter, globose and often depressed, first 
red then purplish-black, shining, containing one large brown seed 
surrounded by juicy pinkish pulp, seated on the persistent green calyx 
and crowned with the persistent style. 

Occurs throughout the aubhimrtlaytm tract and in the central anti outer up 

t(L 4,000 feet, Veiy common in sal forest bordering ravines and in shady depressions. . 
Floivers : May- June. Fruit : February — April 

3, EMBELIA , Burm . 

Small trees or shrubs, usually climbing. Leaves alternate, entire 
or toothed, Flowers small, hermaphrodite or polygamo-dioecidus, in 
simple or compound racemes. Calyx free, 4-54obed, Petals 4-5, free 
or slightly connate at the base, imbricate m bud. Stamens inserted on 
the corolla. Ovules few;' style short; stigma capitate. Fmit a small 
globose usually 1-seeded berry. 

Embelia robusta, -Roxb. — An evergreen shrub with spreading 
branches or climbing with rambling and drooping branches ; stems up to 
6 inches diameter and 30 feet high. Bark pale brown, fairly smooth. 
Blaze “35 — '5 inch, cheesy, not fibrous, pink or pinkish-brown with fine 
paler stripes. Branches reddish-brown with numerous minute pale 
lenticels, unarmed or with stout thorns up to 1 inch long. Young shoots 
pubescent, often purplish. Leaves 2*5 — 6'5 by l'B-^ inches, ovate 
elliptic or obovate, acuminate, usually more or less serrulate in the upper 
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half, thin, pubescent or nearly glabrous above, with scattered white 
(rarely rusty) stellate pubescence beneath or nearly glabrous ; lateral 
nerves 6 — 9 pairs impressed above prominent beneath. Petiole '3 — ‘8 
inch long, pubescent. Flowers *2-'8 inch diameter, pale greenish tinged 
with purple in the centre, in axillary and extra -axillary pubescent 
racemes; racemes solitary or 2-3 together, simple or rarely branched, 
1 — 5 inches long. Pedicels 'l-*2 inch long. Drupe ‘15 inch diameter, 
globose, bright red or purplish-red, fleshy, crowned with the slender 
style. 

Occurs throughout tlia area up to 5,500 feet. Fairly common in the subhimnlayan 
tract, rather scarce in the hills. Flowers : July— September. Fruit : December— 

, February, 

4. M/ESA, Forsk. 

Trees or shrubs, erect or straggling. Leaves entire or serrate. 
Flowers small, hermaphrodite or unisexual, in terminal -or axillary, 
simpie or compound racemes. Calyx-tube adnate to the ovary ; lobes 
4*5, Corolla eampamilate, 4-5-lobed, the lobes imbricate. Stamens 
inserted on the tube ; filaments short. Ovules numerous ; stigma capitate 
or shortly 3 — 5-lobed. Fruit a small dry or fleshy globose berry. 

Leaves glabrous or nearly so beneath, 1-2 indies broad. 

Racemes 1 — 3 inches long ... ... ... 1. indict 

Leaves softly pubescent beneath, 2‘5 — 4*5 inches broad. 

Racemes -4— *8 inch Jong ... ... ... 2. arljentea. 

1. Maesa indica, Wall. Yern. Jiundali, *G-. Gadchiana, NG-. — 
An evergreen shrub 5 — 15 feet high with stems up to 3 inches diameter. 
.Bark pale brown, slightly rough. Vigorous shoots often deep purpliBh- 
. green with' numerous pale circular lenticels. Young shoots glabrous. 
Leaves 3 — 6 by 1-2 inches, lanceolate or oblong-lanceolate, acuminate, 
distantly serrate-dentate, membranous, glabrous above, glabrous or 
nearly so and pale beneath; lateral nerves 5 — 10 pairs. Petiole ‘4 — ‘6 
inch long. Flowers '15 inch diameter, white, scented, in simple or 
compound erect axillary glabrous racemes 1 — 3 inches long. Pedicels 
‘05 — '1 inch long, slender. Berry *15 inch diameter, globose, pinkish, 
succulent, almost. covered by the persistent calyx and usually tipped with 
the style. 

. Occurs throughout the hills between 2.000 and 6,000 feet. Common in ravines in 
chir forest and in open oak forest on north aspects. It is often gregarious in patches. 
Flowers : February- fyTarcb. Fruit : December — February. 

, 2. ' M»sa afgentea, Wall.— An evergreen shrub 4 — 8 feet high with 

spreading succulent or softly woody stems up to 1*25 inches diameter. 
Bark reddish-brown, lenticellate. Twigs hollow. Young shoots densely 
clothed with spreading hairs. Leaves 5 — 10 by 2‘5 — 4*5 inches, elliptic 
Or elliptic-oblong, acute or shortly acuminate, base cuneate acute, serrate, 
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rather thick, finely and softly pubescent or both surfaces when young, 
especially along the nerves, sometimes glabrescent above when mature, 
dull green above, lateral nerves 8 — 14 pairs. Petiole '5 — 1’2 inches 
long. Flowers about '1 inch diameter, whitish or pale greenish-yellow, 
in simple or compound axillary hairy racemes '4 — ‘9 imdi long. Pedicels 
'05 — *1 inch long. Berry ‘15 — ‘2 inch diameter, globose, pinkish or 
nearly white, succulent, almost covered with the persistent calyx. 

Occurs throughout the hills between 4,500 stud 8,000 feet, leather scarce, generally 
round in ravines or in moist shady forest. Flowers : April ‘May. Fruit : December, 
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LIV. — SAPOTACE^E. 

Trees or shrubs usually with milky juice, young parts often rnsty- 
toinentose. Leaves alternate rarely subopposite, entire; stipules 0 or 
very caducous. Flowers hermaphrodite, axillary; pedicels clustered, 
rarely solitary or panicled. Calyx-lobes 4 — 8, imbricate or biseriate with 
the outer ones valvate. Corolla-tube short; lobes as many as or 2—4 
times as many as those of the calyx. Stamens inserted on the tube, 
3— 3 times as many as the corolla-lobes, or some reduced to staminodes, 
1 — 3-seriate. Ovary superior, sessile, 2 — 8-cel led; ovules solitary in 
each cell; style linear; stigma a point. Fruit an indehi scent 1 — 8- 
seeded berry. 


BASSIA, Linn. 

'frees with milky juice. Leaves coriaceous, clustered at the ends 
of the branchlets. Flowers fascicled, axillary or from the axils of fallen 
leaves. Calyx-lobes 4, rarely 5, the 2 outer usually valvate enclosing 
the 2-3 injier imbricate. Corolla campannlate ; lobes 6 — 14, usually 8 — 
10, contorted tn bud. Stamens 12—40; connective produced. Ovary 
villous ; cells 4 — 12, usually 6 or 8. Fruit a fleshy berry, usually 1 — 3- 
seeded. 

Leaves with 10—14 pairs of secondary nerves. Corolla- 

tubs '4- -5 inch long, fleshy. Stamens 22—26 ... 1. lati folia* 

Leaves with 13 — IS pairs of secondary nerves. Corolla- 
tube l 25 inch, long, thick but not fleshy* Stamens 
30 — 40 ... ... ... ... 2. butyracea. 

i. Bassia latifclia, Roxb. Vera. Mahwa or Mohtca. Gen. — A 
medium-sized deciduous tree up to 8 feet girth and 60 feet high, with 
rather dense rounded crown. Bark dark brown or blackish, slightly 
rough with shallow cracks and sometimes a few long deep ones, ex- 
foliating in small irregular woody scales. Blaze ‘5 — '7 inch, coarsely 
fibrous, bright pink to dark reddish (banded paler on immature stems), 
exuding a milky juice. Young shoots pubescent or tomentose. Leaves 
5 — 9 by 2'5 — 4‘5 inches, elliptic or elliptic-oblong, shortly acuminate, 
pubescent or tomentose when young, ultimately glabrous or nearly so, 
coriaceous, lateral nerves 10 — 14 pairs. Petiole 1 — 1'5 inches long. 
Flowers '5 inch diameter, cream-coloured, in dense fascicles near the 
ends of the branches below the terminal leaf-bud. Pedicels 1 — 1'5 inches 
long, drooping, rusty-pubescent or tomentose. Corolla fleshy ; tube 
- 4-‘5 inch long, ovoid, with 7 — 14 (usually 8-9) erect lobes. Stamens 
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23 — 26. Berry 1-2 inches long, green, fleshy, ovoid. Seeds 1 — 4, 
1 — 1*5 inches long, pale brown, shining. 

Occurs along the gubhimalayan tract up to 3,000 feet, and is sometimes cultivated 
in the hills up to 4,000 feet, Fairly common in sal forest. Flowers : March -April* 
Fruit : June- July, 

2. Bassia butyracea, Roxb. Vern. Churn, Gen.— A medium- 
sized deciduous tree up to 6 feet girth and 40 feet high. Bark dark 
reddish-brown, fairly smooth on voting stems becoming rough on old 
ones, exfoliating in irregular thm woody scales. Blaze *4— '7 inch, 
bright pink with pinkish or yellowish bands in the outer half which 
turn orange on exposure, inner half rather fibrous, exuding a milky juice 
which turns purple on the blade of a knife. Young shoots tomentose. 
Leaves 8 — 14 by 3*5 — 6 inches, obovate obovate-oblong or elliptic, obtuse 
or acute, entire, base acute, dark rather glossy green above and pubescent 
when young but becoming glabrous with age, clothed more or less 
densely with long adpressed pale hairs beneath ; lateral nerves 13 — 18 
pairs prominent beneath. Petiole *5 — 1 inch long, stout, terete, rusty- 
pubescent. Flowers ‘8 — 1 inch diameter, white, with a sickly fragrance, 
crowded in fascicles chiefly just below the leaves and sometimes a few 
between the leaves. Pedicels *7 — 1*1 inches long, curved downwards, 
rusty-tomentose. Corolla-tube *25 inch long, cylindric slightly dilated 
upwards, somewhat thickened but not fleshy with 8 — 12 lobes spreading 
at first but soon recurved. Stamens 30—40. Berry '8-^-1 *76 inches 
long, ellipsoid, green, shining. Seeds usually .1 — 2. 

Occurs in the submma'ayan tract and outer hill ranges up to 4,000 feet and is 
sometimes aJso planted m the hills Fairly common- Flowers : January -February* 

Fruit : Juns-July* 
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Trees or shrubs. Leaves alternate, rarely opposite, entire, usually 
coriaceous ; stipules 0. Flowers usually dioecious, regular, axillary, 
solitary clustered or shortly cym-ose ; pedicels articulate under the flower. 
Calyx inferior, gamosepalous, often accrescent. Corolla gamope talons, 
lobes 3 — 7, usually overlapping to the right. Stamens in male flowers 
as many or 2-3 times as many as the corolla- lobes, free or filaments 
more or less grouped ; in female Sowers absent or reduced to staminodes. 
Ovary sessile, 2— 16-celled; ovules 1-2 in each cell; styles 2 — 8, free or 
conate at the base- Fruit a coriaceous or fleshy berry, number of seeds 
variable. 

DIOSPYKOS, Linn . 

'frees, rarely shrubs. Flowers dioecious, rarely polygamous, malet> 
mostly in cymes, females usually solitary. Calyx 4-5-(rarely 3-) lobed, 
usually deeply, the female often larger than the male and frequently 
hardened in fruit. Corolla with usually as many lobes as the calyx, lobes 
twisted to right in bud. Stamens in male flowers 4-many, often 16, 
the filaments paired or variously connate; staminodes in female flowers 
0 — 16. Ovary 4 — 16-usually 8-celled, ovules solitary in each cell; styles 
abort.. Fruit often supported by the enlarged sometimes woody calyx. 

I. — Leaves often opposite or sabopposite. Bark black 

or blackish and rough ... ... 1- tomentosa. 

II. — Leaves alternate. 

A. Evergreen. Leaves 5 — 9 inches long, glabrous 

when young. Bark fairly smooth ... 2. Embry opteris. 

B. Deciduous. Leaves under 6 inches long, 

pubescent when young. 

1. Bark quite smooth, dark greenish- brown. 

Fruit clothed with deciduous red scurf ... $. 

2. Bark rough, blackish. Fruit orange*yellow 

without scurf ... ... ... 4. cordifoUa. 

1. Diospyros tflmentosa, Boxb. Vern. Tendu, K and R. — A 
small or medium-sized deciduous; 1 tree up to 6 feet girth and 45 feet high. 
Bark' blackish, with shallow or deep cracks, exfoliating in rectangular or 
polygonal small scales with flat faces usually about ’5 inch diameter, the 
fissures deeper and the scales- more regularly disposed on young stems. 
Blaze '25 — '5. inch, rather coarsely fibrous, pink. sometimes streaked with . 
orange, the outer dead tissue black. Young shoots tomentose. Leaves 
opposite, -silbopposite. -or alternate, 3 — 9 by 2—5 inches, broadly ovate, 
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elliptic or oblong, base usually rounded, apex usually obtuse, very 
coriaceous, tomentose when young becoming glabrous above and ulti- 
mately glabrescent beneath, dull dark green above. Petiole ‘3 — *5 inch 
long, stout, Male flowers '25 inch long, *15 inch across the calyx, in 
tomentose shortly-psduuded simple or branched cymes. Female flowers 
*5 inch long, *4 inch across the calyx, solitary, subsessile or on short 
thick peduncles. Fruit 1 — 1*5 inches diameter, globose or ovoid, hairy 
when young, smooth and yellowish when ripe, seated on the coriaceous 
enlarged calyx. 

Occurs throughout the subkimalayan tract up to 3,000 feet. Very common in 
open sat forests especially on c lay soils. Flowers: April-May. Fruit : .Mnv-Jime of the 
following year, 

2, Dlospyros Embryopteris* Pets . — A small evergreen tree up to 6 
feet girth and 40 feet high with a short deeply-fluted trunk and spreading 
rounded crown of dense foliage. Bark blackish or very dark brown, 
fairly smooth with scattered small circular lenticels, exfoliating in 
rather thick irregular woody scales. Blaze *25 — *5 inch, cheesy, not or 
very shortly fibrous, pink or reddish, juice turning purple on theriblade 
of a knife. Twigs smooth, green, terete. Leaves alternate, distichous, 
5 — 9 by 1-2*25 inches, oblong, acute or obtuse, base rounded or obtuse, 
coriaceous, glabrous, smooth and glossy on both surfaces especially 
above where the dark green is relieved by the conspicuous pester midrib. 
Petiole ‘6 inch long, flattened above. Flowers white, fragrant, 
Male flowers '4 inch long in few-flowered umbellate cymes. Peduncles 
"ft — ‘5 inch long, pubescent. Female flowers '5 inch long, 1 inch across 
the calyx, axillary, solitary. Peduncles stout, ‘5 inch long. Fruit 1 — 
1"75 inches diameter, globose, covered with deciduous rusty-brown scurf, 
containing several large seeds embedded in a viscid pulp, seated on the 
persistent leathery green calyx. ^ 

Ther^ no specimens from this area at Debra Don, and I did not see any at 
Kew so that I am doubtful whether it occurs or not. It is however common in low- 
lying and swampy localities in the Debra Dun* where it is somewhat gregarious. 
Fascicles of short black adventitious roots 1-2 inches long not infrequently appear on the 
lower portions of the trunk. They may be simple or branched and probably play the 
r6Ie of pneumatophores. Flowers : March— May. Fruit : July-August. 

3. Diospyios montana, Roxb> Syn. [ D. Kanjilali 9 Duthie. — A 
small deciduous tree up to 4 feet girth and 25 feet high with short 
bole and spreading crown. Bark dark greenish-brown or 
greenish'gTey, smooth* densely covered with binute pale lenticels 
which tend to coalesce in vertical lines ; branches often bluish- 
grey. Young shoots glabrous or pubescent. Blaze ‘ft— '5 inch, cheesy, 
not fibrous, pale yellow sometimes mottled with orange, rapidly turning 
bright orange on exposure. Leaves 2"5 — 6 by l*5-^2*5 inches, ovate- 
oblong co: elliptic, acute cr subacuminate, base usually rounded, rather 
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coriaceous, glabxescent or tomentose when young, glabrous or pubescent 
when mature, dull dark green with paler yellowish venation above, pale 
and somewhat glossy beneath. Petiole '2^3 inch long. Male flowers 
'4 inch long, green, in 3-several-flowered cymes. Peduncles '2 — ‘6 
inch long. Pedicels very short. Female flowers '5 inch long and '5 — 
’75 inch diameter, solitary. Peduncles ‘15 — S inch long. Fruit up 
to 1 inch diameter, globose, covered with a deciduous red scurf. 

Occurs along the outer hill ranges between 1,000 and 1,000 feet- Fairly common 
in dry miscellaneous forest. Flowers ; April-May. Fruit : December — February, 

i. Diospyros cordifolia, Roxb . — A small deciduous tree, the trunk 
and main branches often armed with stout simple or branched thorns 
up to 3 inches long. Bark blackish, rough with numerous shallow 
cracks, exfoliating in small thin woody scales. Blaze yellowish-brown 
or yellow vermiculated and finely streaked with orange, the whole 
rapidly turning orange. Young shoots pubescent. Leaves alternate, 
1‘5 — 4 by 1 5 — l'o inches, oblong, acuminate or sometimes obtuse, base 
cordate or rounded, thin, softly pubescent on both sides, ultimately 
glabrescent. Petiole '15— '25 inch long. Male flowers '25 inch long 
and '2 inch diameter, white, in axillary pedunculate usually 3-flowered 
cymes. Peduncles ‘2-'3 inch long. Pedicels ‘1 inch long. Corolla 
campanula^ with short spreading lobes. Female flowers white ; 
corolla-tube ureeolate-campanulate, '2 inch long; limb ‘5 inch diameter; 
solitary. Peduncles '2 — *5 inch long. Berry 1 — 1’5 inches diameter, 
globose, orange-yellow with several reddish-brown seeds banded with 
black and surrounded by translucent mucilage and yellow pulp. 

There are no specimens from onr area at Dehia Dim, but Straehey and Winter' 
bottom reeord its occurrence in the Kcfah Dun between 1,000 and 2,000 feet, Mr. H. H. 
Haines says that this species is sometimes evergreen in damp localities in Bihar and 
Gxissa. Flowers : March — May. Fruit : January. 
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Trees or shrubs. Leaves alternate* simple, exstipulate. Flowers 
hermaphrodite, regular, usually white, axillary or terminal, solitary or 
in simple or compound spikes or racemes. Calyx-tube adnate to the 
ovary, 5-4-toothed or truncate, persistent. Petals usually 5, free or 
shortly connate at the base, sometimes connate in a tube, imbricate. 
Stamens 8 — 10 or many with free or connate filaments, often in 
bundles and more or less adnate to the corolla. Ovary inferior, 2—5- 
celled; ovules 1 — 4 in each cell; style filiform; stigma usually capitate. 
Fruit drupaceous or leathery, 1 — 3-seeded. 

SYMPLOCOS, Linn . 

^Leaves toothed or entire, Racemes or spikes axillary, sometimes 
much reduced. Sepals 5, Small, imbricate. Petals 5, free or connate 
at the base. .Stamens many, several-seriate, adnate to the bases of the 
petals. Ovary usually 3-celled ; ovules 2 in each cell. Fruit a drupe. 

I.— S’bwexs pedicelled- 

1. ^Flowers in mediy-flo wared panicles... ... 1. crat&goid4s+ 

2. Flowers in about 7 — 16 -flowered simple 

racemes ... ... ... 2. racemosa. 

$. Flowers in 3 — G-flowered simple racemes ... -3. ramosissinu i. 

II.— Flowers sessile. 

1. Spikes ',5 — 1 inch long ... ... ... 4. the&folia. 

2. Spikes more than 1 inch long. 

(fl) Secondary nerves 7 — 9 pahs ... ... 5. spicata. 

(6) Secondary nerves 1.0—14 pairs ... ... 6. ferru ginw. 

1. Symplocos crataegoides, Buck.— Ham. Vera. Lodh, Gen.— 
A email deciduous tree up to 5 feet girth and 25 feet high. Bark rough, 
yellowish-brown, deeply furrowed, corky and fibrous. Blaze ‘3 — ‘5 
inch, fibrous, paje yellow. Young shoots hairy. Leaves l'o — 1 by 
1-2 inches, ovat§ or elliptic, acute or acuminate, base rounded nr 
cuneate, more or less sharply serrate with gland-tipped teeth, pilose, on 
the midrib above when young, glabrous or ' pilose on the nerves 
beneath. Petiole '2-'3 inch long, hairy when young. Flowers '25 
inch diameter, white, fragrant, in cymose corymbs arranged in axillary 
and terminal panicles 1 — 3 inches long. Fruit '25 — ‘3 inch long, 
oblong or ovoid, . bluish-black, containing a single large brown seed 
surrounded by blue puip. 

Occurs throughout the hills between 3,500 and 9,500 feet. Common in oak forests. 
Bowers s : . April— June, Fruit : October — December. 
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2, Symplocos racemosa, Roxb. — A small evergreen tree with 
stems up to 20 feet high and 6 inches diameter. Bark dark grey, 
rough. Blaze '3 — '5 inch, shortly fibrous, pale yellow finely mottled 
with pale orange-brown. Leaves 3'5 — 7 by 1'25— 2 inches, elliptic- 
oblong or elliptic-lanceolate, apex acute obtusely-acuminate or obtuse, 
serrulate obscurely crenate or rarely entire, base acute cuneate, coriace- 
ous, glabrous above, pubescent beneath when young but ultimately glab- 
rous or with scattered spreading hairs mainly on the midrib, glossy on 
both surfaces, dark green above ; lateral nerves indistinct (district when 
dry) 5 — 9 pairs. Petiole *3 — '7 inch long. Blowers *4- '5 inch diameter, 
white fading yellow, in simple axillary pubescent racemes '5 — 3*5 inches 
long- Bracts ovate , tomentose. Calyx glabrous , Pedicels * 05 — ‘2 
inch long. Drupe '4- ' 5 inch long , oblong , glabrous , purpl ish -black > 
crowned with the persistent calyx. 

Occurs along the subhimal&yan tract and iu the outer hills up to 4,500 feet. Rather 
scarce, sometimes associated -with sal. Flowers: December-Jannary. Fruit: May-June. 

3, Syraplocos ramcsfesima, WalL — A small evergreen tree up to 
3 feet girth and 30 feet high. Bark dark brown, fairly smooth. Blaze 
'3 — *35 inch, soft, pale yellow often tinged with chlorophyl towards the 
exterior. Young shoots pubescent. Leaves 3*5 — 7 by 1 — inches, 
narrowly oblong, acuminate often caudate, obscurely cmnate-serrate, 
base cuneate acute, glabrous, dark glossy green above with distinct pale 
venation, lateral nerves 6 — 9 pairs. Petiole '2 — '4 inch long. Flowers 
*3-*4 inch diameter, 'white, in 3 — 6-fiowered simple axillary pedunculate 
pubescent racemes. Pedicels *05 — '1 inch long. Calyx-tube villous ; 
lobes puberulous. Bracts ovate, pubescent. Drupe '2-‘3 inch long, 
ellipsoid or subglobose, dark blue or black containing a spherical .brown 
seed surrounded by deep blue soft tissue, pubescent when young. 

Occurs throughout th& hills between 4,000 and 8,500 feet . Common in sh Eidy 
forests of Qttercus inctma and Quetcm dilatala t especially the letter, and often gregarious. 
Flowers : Juue-JuljL Fruit : November— March, 

4- Symplocos tfaeaefolia, D m Doiu — An evergreen shrub or smull 
tree up to VS feet girth and 20 feet high. Bark fairly smooth, dark 
brown, with scattered pale circular lenticels. Blaze '25 — '35 inch, 
fibrous, white or tinged pink. Young shoots glabrous. Leaves 3'5— 5'5 
by 1‘25 1 75 inches, elliptic-oblong, acuminate sometimes caudate, 
obscurely creri&te-serrate, base cuneate acute, glabrous, coriaceous, dark 
glossy green on both surfaces, the midrib and secondary nerves pale 
above ; lateral nerves 8—13 pairs. Petiole '3— '6 inch long, 
sparsely hairy when young. Flowers ‘2 inch diameter, yellow, 
in congested, many-flowered, axillary, pubescent spikes '5—1 

inch long, branched near or at the base. Bracts ciliate. Calyx-tube 
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glabrous ; lobes minutely cijiate* Drupe ‘4-‘5 inch long, elliptic , 
glabrous, containing a single elongated seed* 

Occurs in the central ranges of hills between 0,000 and 7,500 feet, bnt not recorded, 
west of Lobba. Fairly common in the East AJmora Division, usually in shady ouk 
forest. Flowers : March — April. Fruit : Septemb or- October. 

5- Symplocos spioaia, Roxb * — A small tree. Leaves 3 — 7 by 
1*5 — 2*5 inches, lanceolate elliptic or oblong, serrate serrulate or sub- 
entire, acute or acuminate, base narrowed, glabrous, with 7 — 9 pairs of 
secondary nerves. Petiole *3-' 4 inch long. Flowers ‘25 — T 3 inch 
diameter, white, sessile, in simple or branched axillary spikes 1 — 3‘5 
inches long. Spikes with pubescent rachis and small ovate pubescent 
bracts and bracteoles. Calyx glabrous or nearly so. Drupe ’25 inch 
diameter, globose or ovoid, crowned with the persistent calyx. 

Mr. W. J. Lambert has collected this species at Thai in East Almcra at 3,200 fret 
elevation* and this is the only specimen we have at Debra Dun from our area, Xi 
likely to occur along the outer ranges between 1,000 and 4,000 feet. Flowers : October. 

6p Symplocos ferruginea, Roxb . — A small tree up to 4 feet girth 
and feet high. Bark reddish-brown, slightly rough, lenticellate. 
Blaze *3 — T 35 inch, pale yellow mottled or streaked with, pale orange- 
brown. Leaves 3 — 12 by 1*5 — 3‘5 inches, narrowly oblong elliptic or 
oblaueeolate, acute or acuminate, serrulate, base acute, coriaceous, 
glabrous eScept for a few long reddish-brown hairs an the midrib beneath 
and sometime® also on the secondary nerves beneath, dark rather glossy 
green above ; lateral nerves 10 — 14 pairs, parallel, joined by loops within 
the margin. Petiole '35 — ‘9 inch long, stont, channelled above* 
Flowers '3 — ‘35 inch diameter, white, sessile, in branched axillary rusty- 
villous spikes 1*5—4 inches long* Bracts ovate, tonientose. Calyx 
more or less villous* Drupe '2 — ‘25 inch diameter, subglobose, crowned 
with the persistent calyx blue-black with a thin glaucous bloom when 
ripe. 

Occurs in the North Garhwal Division where it is generally scarce though locally 
T)ot uncommon, as for instance in the Khatersami reserve and again near Gupta Kaei. 
It also occurs in the Naini Tal division near Fatwadunga. It is found in moist shady 
localities between 4,000 and 5*500 feet, Tbe species here described is var* polystachya, 
F, B* I, Flowers : September — November* Fruit : October — December. 
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Trees or erect or climbing shrubs, unarmed. Leaves opposite, very 
rarely alternate, simple 3-folioIate or pinnate, exstipulate. Flowers 
hermaphrodite, often dimorphous, sometimes polygamous or dioecious, 
regular, usually in trichotomous cymes or panicles, rarely fascicled or 
racemose. Calyx inferior, campanulate, truncate or lobed. Corolla 
usually gamopetalous ; lobes 4 — 9 or 0, imbricate or valvate; tube long, 
or short. Stamens 2 (in Indian species), inserted on the corolla-tube, 
or, if petals free or 0, hypogynous. Ovary free, 2-celled; ovules usually 
1-2 in each cell ; stigma simple or 2-!obed. Fruit a loculicidal capsule, 
or indehiscent, or a succulent berry or drupe. 

I. — Trees with pinnate leaves 


* 1, Fruit a winged nut 

... 

1 . 

Framntis. 

2. Fruit a woody capsule . t . 

H. — Shrubs, usually scan dent, with simple oi 

pinnate 

2, 

Schrebera. 

leaves, Fruit a berry 

... 

3. 

JasmintiTtt. 

III-t J frees or erect shrubs with simple leaves. 
A. Fruit capsular. 

1. Leaves very rough 

... 

4. 

Nyctanthes* 

2. Leaves not rough 


5. 

Syringa. 

B. Fruit drupaceous. 

1. Flowers in axillary panicles (also 

terminal 



in 0, glandulifera). 

(a) Petals free or connate in pairs,.. 


6, 

Linotiera, 

(6) Corolla gamopetalous 

... 

7. 

Ql&a. 

2. Flowers in terminal panicles 

... 

8, 

Ligiistrum, 

3, Flowers in axillary fascicles 

* 

9. 

Q&manthus . 


1. FKAXINUS, Linn. (The Ashes.) 

Deciduous trees. Leaves opposite, imparipinnate, rarely simple. 
Flowers small,, polygamous or dioecious, in lateral or terminal panicles 
or racemes; bracts ‘caducous. Calyx small; 4-toothed or 0. Corolla 0 
or of 4, rarely 2 or 5, petals which are often united in pairs by the 
stamens. Stamens 2, attached near the base of the petals or sub- 
hypogynous. Ovary usually 2-celled; ovules 2 in each cell; style bifid. 
Fruit a winged nut, 1-seeded, winged at the top, 

Flowere in panicles on the entreat year’s shoot b. 

Leaves 7—13 inches long ... ... 1. micrantha * 

Flowers in danse clusters on the previous year's shoots. 

Leaves 3— £ inches long ... ... ...-2, mnihoatyfoidts. 
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1 . Fraxinus micratntha, Ling&lslu Vern. Angu . Gen* Angdr, 

KG. A. — A large deciduous tree up to 8 feet girth and 100 

feet high. Bark pale brown or pale grey, fairly smooth. Blaze '5 inch, 
crisp, pale yellow mottled with orange-brown the whole turning pinkish- 
brown on exposure. Young parts and inflorescence pubernlous. Buds 
enclosed within several pairs of large obovate caducous scales more or 
less densely clothed with tawny tomentum, Leaves 7 — 13 inches long. 
Leaflets 5 — 9, the terminal one 4 — 6 by 1*5 — 2' 5 inches, the lateral 
ones rather smaller, oblong or sometimes elliptic, caudate-acuminate, 
base cuneate, serrate, hairy along the sides of the main nerves beneath 
otherwise glabrous when mature, lateral nerves 10 — 13 pairs. Stalk of 
terminal leaflet '3 — 1 inch long* Petiolules of the lateral- 0 — ’3 inch 
long. Flowers in terminal drooping panicles, the lower branches 
axillary, appearing on the new shoots with the young leaves. Pedicels 
clustered, filiform, ’1— ‘4 inch long. Calyx '05 inch long, cupshaped, 
4-toothed or teeth irregular. Petals 0. Anthers purplish, *1 inch long 
or more. Connective produced in a short horn. Filaments as long as 
or shorter than the anthers. Ovary dotted with blackish scales. Fruit 
'8 — 1'6 inches long by '2 inch broad; wing-tip emarginate. 

Occurs throughout the hills between 5*500 and 8,000 feet. Fairly eomv*on* usually 
in oak forests. The leaves often turn purplish-brown some time before falling. Flowers : 
Mareh-April. Fruit : July — September, but sometimes remaining on the Tree till March. 

There is no evidence among the specimens ut Debra Bun or, 1 think, at Kew that 
F. fhribunddi 'Wall, is found within our area though there are few dowering specimens 
available for examination. In F. ftoribunda petals are present and are about "1 inch 
long, the leaves also are apparently always quite glabrous beneath. 

2, Fraxiiras xanthoxyloldes, Wall . Vern, Regcha, Bhotia. — A 
small deciduous tree. Bark pale grey or whitish with reticulate cracks. 
Blaze pale yellowish-brown. Branches stiff. Twigs greenish, smooth, 
lenticellate* Leaves 3 — 6 inches long, rachis very narrowly margined* 
Leaflets 7 — 9, the terminal sometimes wanting, *5 — 2 inches long, 
variable in shape, usually ovate-lanceolate or ovate-oblong, crenate- 
serrate, glabrous or slightly hairy along the midrib beneath, sessile or 
the lower narrowed into a short marginafe petiolule *2 inch long or 
less. Flowers appearing before or with the young leaves on the shoots 
of the previous year, in dense clusters in the axils of the fallen leaves; 
clusters surrounded by dark brown scurfy bracts. Petals G. Fruit 1'6 — 
2. inches long by .‘3 — '35 inch broad, oblong-oblanceolate ; wing-tip 
obtuse, emarginate or subacute. 

Occurs along tihe Dhauli valley in North G-arhwal between &$Q0 and 11,000 feet. 
Here It is common on bare southern aspects and is: often associated with Juniper 
macTQpoda, It is much browsed and tends to become & dense mass of stiff interwoven 
branches bearing foli&ge must reduced' m also. Flowers : May. ' 
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SCHBEBERA, Boxi . 

Trees. Leaves opposite, miparipinnate. Flowers in terminal 2-3- 
chotomous compound cymes. Calyx campanulate, truncate or unequally 
4 — 7-toothed. Corolla salver-shaped ; lobes 4 — 7, imbricate in bud. 
Stamens near the top of the tube. Ovules 3-4 in each cell; .stigma 
shortly bifid. Fruit a woody obovoid, loculicidally 2-valved capsule, 

Schrebera swietenioides, Boxb. Vern. Bandn, R. — A medium- 
sized deciduous tree up to 7 feet girth and fi5 feet high. Bark pale 
brown or dark grey, slightly rough, exfoliating in small irregular woody 
scales. Blaze ‘25 — '5 inch, rather bard, not fibrous, pale yellow thickly 
mottled with orange, the whole rapidly turning reddish-brown on 
exposure. Twigs stout, lenticellate. Young shoots pubescent. Leaf- 
rachis 5 — 9 inches long. Leaflets 5—9, opposite, 3 — 7 by 1 — 3 inches, 
oyate or sometimes oblong, acuminate, entire, base acute or obtusely 
cuneate, softly pubescent on both surfaces, the middle pairs of leaflets 
usaa^y the largest. Stalk of terminal leaflet '5 — 1'2 inches long. 
Petiolules of the lateral *3 — '6 inch long. Flowers ‘5-‘6 inch diameter, 
whitish, fragrant, closely covered with brown scales, in lax, terminal, 
pubescent, subcorymbose, trichotomous cymes 4 — 6 inches across. 
Corolla-tube ‘35 — ‘5 inch long. Capsule VS — 2 inches long, pyriform * 
pendulous, Wfiody, brown dotted all over with raised specks. 

Occurs in forests of the Kanniagar and Kalagarh Divisions up to 2,600 feet. 
Not common. Flowers : May-June with the new leaves. Fruit : March. 

3. JASMIN TIM, Linn . (The Jessamines.) 

Erect or climbing shrubs. Leaves opposite, rarely alternate, simple 
trifoliolate , or imparipinnate . Flowers in cymes s rarely solitary. 
Calyx-tube funnel-shaped or campanulate, 4 — 9-toothed or truncate. 
Corolla salver-shaped; tube narrow; lobes 4—10, imbricate in bud. 
Stamens included; connective usually produced. Ovules usually 2 in 
each cell; style filiform; stigma usually bifid, Ffuit a didymous berry 
or simple by the suppression of one carpel. Seed 1, rarely 2, in eaeh 
carpel. * 

I. — Leaves opposite. Flowers white or tinged with pint, 

A. Leaves simple. 

1. Cymes lax. Mature leaves glabrous beneath. 

Calyx-teeth *2 inch long or less, 

(а) Corolla-tube ’4- '5 inch long. Leaves with- 

out hairy glands *.. 1. arboresceru:. 

(б) Corolla-tube ‘7 — 1-2' inches long. Leaves 

with hairy glands in nerve-axils beneath 2. glanduhsum. 

2, Cymes dense. Mature leaves pubescent 

beneath. Calyx-teeth '2^‘d inch tog ... 3. pubescent, 



LVII. — OLBACEZE. 


334 


B h Leaves imparipirmate. 

1. Calyx-teeth less than '05 inch long. Young 

leaves glabrous except for tufts of hair in 

the basal nerve-axils ... ... 4. di&peTmuwi. 

2. Calyx-teeth *2 inch long or more* Young 

leaves puberulous. 

(а) Axillary cymes shorter than the leaves. 

Leaflets 3 — 7. Calyx puberulous ... 5* officinale. 

(б) Axillary cymes usually longer, often nmeh 

longer than the leaves. Leaflets 5 — 11. 

Calyx glabrous ... ... ... 6. grandifioritm* 


II. — Leaves alternate. Flowers yellow 


7 . humile. 


1* Jasmlnum arborescans, Roxb . Vern, Kutmani-bel, H. A 

deciduous climber with rambling or dextrorse stems up to 40 feet high 
and 5 inches diameter , the stems often forming angular bends* Bark 
pale brown, rough, rather deeply fissured, exfoliating in corky and fibrous 
pieces. Blaze ‘2~'5 inch, fibrous, pale yellow with a few pale orange 
streaks. Young shoots and leaves softly pubescent. Leaves opposite, 
simple, 2*5-6 by 1*5 — 3 inches, ovate or oblong-ovate, acuminate, base 
rounded, ultimately glabrous and dull green on both surfaces. Petiole 
*3— ‘9 inch long, jointed. 'l-'2 inch from the bass and leaving the lower 
portion attached to the stem when the leaf falls. Flowers 1 — Vo inches 
diameter, white, fragrant, in lax trichotomous pubescent terminal and 
axillary cymes 1—4 inches long. Pedicels *2— *5 inch long. Calyx 
hairy with linear or linear-subulate teeth ’05 — ’15 inch long, unequal. 
Corolla-tube *4-*5 inch long with 6 — 12 linear lobes as long as or rather 
longer than the tube. Pipe carpel solitary, oblong, usually oblique, 
‘5 inch long, black. 


Occurs along the subhimalayau tract and in the outer ranges of bills -up to 4,000 
feet. Fairly common in sal and miscellaneous forests. Flowers : April-May. Fruit : 
July- August. 


2, Jasminum glandulcsum, WalL — An evergreen shrub with sub- 
erect, procumbent or subseandent stems up to 1 inch diameter. Barb 
pale yellowish-brown, very rough, corky, with minute lenticels on the 
branches. Young shoots puberulous. Leaves opposite, simple, 2*5 — 5 
by 1'$ — 2*5 inches, ovate or elliptic, acuminate usually caudate, base 
obtuse rounded or cordate, glabrous except for hairy glands in the axils 
of the secondary nerves beneath; lateral nerves 4 — 7 pairs, arching. 
Petiole 'l-*2 inch long, articulate. Flowers 1*5 — 1*8 inches diameter, 
white, fragrant, in lax axillary and terminal 1— 3-fiowered trichotomous 
cymes. Pedicels *5 — 1 inch long, slender, puberulous, with 1 — 3 joints, 
each joint bearing a pair.of linear bracts "1—43 inch long. Calyx 
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p liber ulous with triangular or linear teeth 'OS — ‘2 inch long. Corolla- 
tube '7 — 1'2 inches long, very slender, with linear lobes '5 — 1 inch long 
and '1 — 'lo inch broad. Carpels '6 inch long, ellipsoid. 

Occurs throughout; th& central and inner ranges between 9,000 and 4,600 feet. 
Scarce. It is generally found on steep banks or rocks in moist places, Flowers : May- 
June. 


3. Jasxninum pubesoens, Willd. Vern . ChameK, Gen. — An ever- 
green dextrorse climber with stems up to 4 inches diameter and 25 feet 
high, the branches often densely interlaced. Bark pale brown, rough, 
with close reticulate cracks, corky. Blaze '25 — ‘35 inch, pale yellow. 
Young shoots and leaves softly pubescent. Leaves opposite, simple, 
1 — 3 by '7 — 1‘75 inches, ovate, acute or acuminate, entire, base 1 rounded 
or cordate, ultimately dark green and glabrate above, more or less pubes- 
cent beneath, especially on the nerves. Petiole ‘2 — '4 inch long, densely 
tomentose, jointed ‘1 inch or less from the base and leaving the lower 
portiop attached to the stem when the leaf falls. Flowers '6 — 1'75 
inches diameter, white, fragrant, sessile or shortly pedicelled, in dense 
capitate cymes usually terminating short axillary branches, sometimes 
on 2-bracteate axillary peduncles. Calyx densely pubescent with -7 — 9 
filiform teeth '2 — ’6 inch long. Corolla-tube '4— '8 inch long with 
6 — 9 oblong-lanceolate lobes, shorter than the tube. Carpels 1-2, 
ellipsoid, '5-'6 inch long, black when ripe surrounded by the long hairy 
calyx-teeth. 

Occurs throughout the area up to 3,000 feet. Common in the subhimalayan tract 
especially in hedges and open scrub forest. The dowers are dimorphic in size, the larger 
flowers being shortly pedicelled with long calyx-teeth, the smaller flowers sessile with 
short calyx-testh. P lowers : January— April Fruit : July- August. 

4, Jasminnm dlsperraum, Wall. — A climber with dextrorse stems 

up to 20 feet high and 1 inch diameter. Bark pale yellowish-brown, 
rough, and rather corky. Twigs glabrous, obscurely quadrangular 
Leaves opposite, imparipinnate or the upper unifoliolate , 2 — 5 inches 
long. Lea-Sets usually 3 — 5, rarely 7 ; the terminal 2'5 — 1 by '75 — 1'75 
inches, lanceolate of ovate-lanceolate, entire, base cordate or rounded, 
8 — 5-nerved, apex long-acuminate; the lateral ones half to one-third 
the size of the terminal ; all glabrous except for tufts of hair in the axils 
of the basal nerves beneath, dull green with deeply impressed nerves 
above which are prominent and usually tinged with purple beneath. 
Petiolules 0— T5 inch long: Flowers ‘6— ‘8 inch diameter, white, or 

tinged with pink, in many-flowered axillary cymes and terminal: drooping 
panicles. Bracts ‘1 inch long or less, linear. Pedicels 'l-‘2 '.mch long. 
Calyx glabrous with teeth less than '05 inch long. ' Corolla-tube "5-'6 



336 


LVH. — OLBAOE^ . 


inch long with 5 ovate lobes shorter than the tube. Carpels 2, '3-‘4 inch 
long, ellipsoid , dark purple when ripe. 

Occurs throughout the hiJIs between 4,000 and 7,000 feet. Fairly common in open 
scrub forest. Flowers : April. 

S- Jasminum officinale, Linn. Yarn. Jai t Gen,— A deciduous 
climber with dextrorse stems up to 20 feet high and 1 '5 inches diameter. 
Bark pale yellowish-brown, rough, rather deeply and closely furrowed, 
corky. Blaze T-*2 inch, not fibrous, white or pale yellow with scattered 
orange-coloured specks of harder tissue. Twigs striate. Leaves 
opposite, imparipinnate, 2 — i inches long; petiole and raehig narrowly 
margined. Leaflets 3 — 7; the terminal 1 — 3 by *4 — 1 inch, ovate or 
lanceolate, acuminate; the lateral usually one-half to one-third the 
size of the terminal, sessile or shortly petiolulate, the distal pair some- 
times with broad connate bases; all puberuloug when young, glabrous 
or nearly so when mature. Flowers ‘7 — 1 inch diameter, white often 
tinged with pink outside, in terminal few-flowered corymbs or cymes 
and axillary pedunculate, few-flowered cymes shorter than the leaves, or 
the cymes often reduced to a single flower. Pedicels of the cyme 
flowers ’3 — *7 inch long. Calyx pubernlous, with 5 linear teeth '2 — *6 
inch long. Corolla-tube '5 — '7 inch long with 5 ovate or elliptic lobes. 
Carpels 2, *25 — '4 inch long, ellipsoid, shining, black, containing one 
seed surrounded by juicy purple pulp. 

Occurs throughout the hills between 0,000 and 9,000 feet. Common in oak forest, 
also in scrub forests near cultivation, Flowers ; May-June. Fruit : November. 

6. Jasmlnum grandlflorum, Linn. — A suberect shrub with arch- 
ing branches forming si dense bush or the branches scrambling over 
shrubs and trees and Teaching 20 feet high and 2 inches diameter. Bark 
pale brown, rough, exfoliating in soft fibrous strips. Blaze T inch, very 
fibrous, pale yellow. Twigs striate. Leaves opposite, imparipinnate, 
2'o— 5 inches long, petiole and rachis narrowly winged. Leaflets 5 — 11, 
usually 7 — 9; the terminal 1-2*5 by "4 — '7 inch, rhomboid-ovate or 
— lanceolate, acuminate or sometimes acute ; the lateral usually two-thirds 
to one-half the size of the terminal, ovate, usually obtuse, mucronaie, the 
distal pair usually with broad connate bases often confluent with the 
terminal, the proximal pair shortly petiolulate, the infermediate sessile; 
all puberulous when young, dull green above. Flowers '9 — 1*5 inches 
diameter, white often tinged with pink outside, fragrant, in lax axillary 
and terminal cymes longer than the leaves. Pedicels ’5—1 inch long. 
Calyx glabrous with 5 linear teeth '2 — *35 inch long. Cortdla-tube 
H 6^-l inch long with 5 elliptic or obovate lobes. Carpels 2. 

Occurs in the central and outer hills between 2,000 and 6,000 feet. Generally 
scarce. I have 'found it growing ae a rule on steep ground in open scrub forests. Flower e ; 
ju^BT oveiqber, ' 
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7. Jasmiimm humile, Linn . — An erect deciduous glabrous shrub 
usually 3 — 6 feet high, but stems attain 15 feet high and 4 inches 
diameter. Bark pale brown, fairly smooth, somewhat corky. Blaze 
'1 25 inch, not fibrous, white usually tinged with chloropiiyh 

Brandies green, angular. Leaves alternate, imparipirmate, 2*5-6 inches 
long, rachis and petiole with a narrow but distinct thick wing on either 
side. Leaflets usually 5 — 7, rarely 3 or 9, variable in size; the terminal 
usually 1 — 3 by '6 — 1'2 inches, elliptic or lanceolate, acute; the lateral 
sessile or nearly so, decreasing in size downwards, usually broader and 
with obtuse or rounded tip; all rather thick, dull dark green above, pale 
beneath, midrib depressed above and prominent beneath, lateral nerves 
indistinct. Flowers ’6 — 1 inch diameter, yellow, in terminal corym- 
bose panicles. Bracts linear. Pedicels '2 — '6 inch long. Calyx with 
5 very short teeth. Corolla-tube ‘4 — '7 inch long with 5 broadly-ovate 
lobes. Carpels 1~2, ‘3-*4 inch long, ellipsoid, shining, black, containing 
1-2 flattend brown seeds embedded in juicy purple pulp. 

Occurs throughout the hills between 5,000 and 10,000 feet. Common in open forests, 
often in secondary growth. From the sheets at Dehra Dun it appears that forms with 
S leaflets are common in the drier Punjab hills, Flowers : May- June. Fruit : Septem* 
ber — November. 

4. NTCTANTHES, Lirm. 

Shrub* or small trees. Leaves opposite, simple, entire ot toothed, 
Flowers in flmall bracteate heads disposed in terminal trichotomous 
cymes. Calyx ovoid-eylindric, sub-truncate, finally splitting or deci- 
duous. Corolla salver-shaped; tube cylindric; lobes 4 — 8, contorted in 
bud. Stamens inserted near* the top of the corolla-tube. Ovule 1 in 
each cell; stigma shortly bifid. Fruit an orbicular compressed capsule, 
separating into 2 valves. 

Myctanthes Arfeor-tristis* Linn. Vem. Kuri, G. Har-singar, E 
and H. — A deciduous shFub or small tree up to 3'5 feet girth and 2-0 feet 
high. Bark brown, roughish. Blaze ‘25 — ‘35 inch, not fibrous, pale 
yellow or orange finely and closely mottled darker, the whole turning 
orange-brown on exposure. Twigs quadrangular, scabrous. Leaves 
3 — 6 by 1*5 — 3‘5 inches, ovate, acute or acuminate, veiy rough and 
scabrid above, roughly pubescent beneath, entire or with a few coarse 
teeth, base truncate rounded or cuneate. Petiole '2— *4 inch long, 
stout, channelled above, hairy. Flowers *7—1 inch diameter, white 
with an orange-coloured tube, fragrant, in pedunculate brtateate heads 
disposed in axillary and terminal trichotomous cymes. Peduncles quad- 
rangular, hairy. Corolla *3— ‘5 inch long, glabrous. Capsule '6-*7 , 
inch long, ovate, truncated, strongly compressed, brown, leathery. 

Occurs throughout the area up to 4,500 feet. Very common m dry misceHaueoue 
forests and often gregarious on hot south aspects. Flowers; August — October. Fruit'; 
Februaiy-March: 
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3. SYRINGA, Linn. 

Shrubs. Leaves opposite, entire or pinnatifid. Flowers in 
terminal trichotomons panicles. Calyx campanulate, 4-toothed or sub- 
truncate. Corolla salver-shaped ; tube longer than the calyx ; limb 4- 
lobed, lobes valvate. Ovules 2 jn each cell; stigma bifid. Fruit a 
coriaceous capsule, loculicidally 2-valved. 

Syrlnga Emodi, Wall. — A large deciduous shrub up to 20 feet high 
and stems up to 4 inches diameter, glabrous or the young shoots and 
inflorescence slightly pubescent. Bari: pale brown, fairly smooth, with 
conspicuous scattered pale circular lenticels. Blaze ‘25 inch, not fibrous, 
white or pale yellow. Young shoots, petioles and sometimes the midrib 
pnrplish-i'ed or pink. Leaves 3 — 8 by l'o — 4 inches, elliptic-oblong, 
acute at both ends, thin, membranous, enltire, pale dull green above, 
very pale beneath. Petiole '4 — 1 inch long. Flowers ‘3 inch diameter, 
white, fragrant, in terminal pyramidal panicles 4 — 8 inches loug, the 
lower branches usually axillary. Corolla-tube '25 — '35 inch Jong, 
slightly widening upwards ; lobes oblong, hooded at the tips. Capsule 
*4— ‘7 inch long, cylindric, brown. Seed linear-oblong, narrowly winged 
all round. 

Occurs throughout the oentral and inner ranges between 9,000 and* 11,000 feet. 
Fairly common in open forest, often among secondary growth. Flowers : May — July, 
Fruit : October-November. 

6. LINOCIERA, Swartz. 

Shrubs or trees. Leaves opposite, entire. Flowers in cymes or 
panicles, sometimes in pedunculate clusters. Calyx small, 4-lobed. 
Corolla of 4 petals, nearly free or connate in pairs, indnplicate-valvate 
in bud. Stamens attached at the base of the petals. Ovules 2 in each 
cell; style short ; stigma bifid or entire. Frnit a drape, usually 1-seeded. 

Llnociera Intermedia, Wight. — A small evergreen glabrous tree. 
Bark dark brown, smooth or slightly rough. Blaze '3 — '35 inch, hard, 
orange-yellow mottled darker. Leaves 4—8 by 1*5 — 3 inches, elliptic- 
oblong, acute or acuminate, base narrowed into anji decurrent on the 
petiole, entire; lateral nerves 8 — 12 pairs with others between, fine, 
looped and reticulate within the margin. Petiole '5 — 1 inch long. 
Flowers ‘15 inch long, white, in axillary or extra-axillary panicles 1-2 '5 
inches long. Pedicels ‘05 inch long. Drupe *4 — *6 inch long, oblong, 
obtuse, bluish-purple with glaucous bloom. 

Occur* along the snbhimaloyan tract up to 1,600 feet. It is undoubtedly scarce 
and has so far only been recorded from the Haldw&ni and Falagarb Divisions where it 
is usually found on the banks of streams or in ravines. Jt is probably v&r, Roubvrghii, 
f. B, £ Flowers : May-Jime, or perhaps February, 
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7. OLE A, Lmn. 

Shrubs or trees. Leaves opposite, entire or toothed. Flowers 
small hermaphrodite dioecious or polygamous, in panicles. Calyx small, 
4-lobed. Corolla rotate or campanulate; lobes 4, valvate, often in- 
duplicate. Stamens inserted on the corolla-tube or subhypogynous. 
Ovules 2 in each cell; style short; stigma capitate or bifid. FVuit a 
drupe, usually 1-seeded. 

Leaves densely scaly beneath, not glandular in the nerve- 

axils. InfloreBeence axillary ... 1 . citspidatc * 

Leaves glabrous, nerve* axils glandular. Inflorescence 
terminal or axillary. ... ... ... 3. gten&ulifem. 

1. Olea cuspidata, Wall. Vern. Bair-banj. NG. ’Kaphtainj , 
hi A. — An evergreen shrub or small tree up to 3 feet girth and 25 feet 
high. Bark blackish, rough, exfoliating in small irregular strips. Blaze 
‘3 — - 5 inch, rather hard, pale yellow with narrow orange streaks. 
Young shoots, petioles, and underside of leaves covered with pale 
coloured scales. Leaves 2 — 4 by ’5 — 1 inch, oblong-lanceolate, entire, 
cuspidate, coriaceous, glossy dark' green above, lateral nerves indistinct 
above indistinguishable beneath. Petiole "1 — '5 inch long, Flowers 
•2— "25 i£ch diameter, whitish, bisexual, in axillary trichotomons 
panicles 1-2 inches long. Pedicels mostly 0. Corolla-tube short, lobes 
spreading, "brope ‘3- '4 inch long, ellipsoid, black with minute scattered 
pale specks. 

Occurs along tbs main Himalayan range- between 2,500 and 5,500 feet. Scarce. 
It is sometimes found growing in crevices in precipitous rocks. Flowers : Kay- June. 
Fruit : October. 

2. Olea glandullfera, Wall. Vem. Gair, G. Garum, A. — A 
medium-sized evergreen tree up to 10 feet girth and 90 feet high. 
Bark dark brown, rough, exfoliating in hard irregular woody scales. 
Blazfe ‘35 — ’75 inch, very hard, pale yellow densely streaked and mottled 
with omnge the whole rapidlv turning reddish-brown. Twigs glabrous, 
lenticellate. Leaves 3 — 6 by 1'25 — 2’5 inches, lanceolate, ovate - 
or oblong-lanceolate, long-acuminate, entire, glabrous, shining on both 
surfaces, pale beneath; lateral nerves slender 10 — 15 pairs with other 
smaller ones between, easily visible on both surfaces and glandular in 
the axils beneath. Petiole '5 — 1 inch long. Flowers ‘25 inch diameter, 
creamy-white, bisexual, in terminal and axillary trichotomous panicles 
up to 4 inches long and broad. Pedicels 0 — ‘2 inch long. Corolla-tube 
short; lobes spreading. Drupe '3 — '5 inch long, oblique, ellipsoid, 
purplish-black’ when ripe. 

Occurs throughout the area between 1.600 and 5,600 feet. Common along the 
banks of rivers and in shady ravines, Flowers : April-Mav. Fmit ; February, 
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8. LIGUSTBUM, Linn. 

Shrubs or trees; branchlets often lentieellate. Leaves opposite, 
entire. Flowers small, white, in terminal panicles. Calyx small, 
truncate or 4-toothed. Corolla funnel-shaped, tube short or long; lobes 
4, induplicate-valvate. Ovules 2 in each cell ; stigma subelavate, 2-lobed. 
Fruit a 1 — 3-seeded drupe. 

A - Young shoots and inflorescen ce gl ab rous . Flowers 

*3 inch diameter ... ... 1 * cowipactim. 

B. Young shoots and inflorescence pubescent, Flowers 
*1' inch diameter. 

1, Panicles 3 — 6 inches long. Bracts foHaceons, 

np to 1 inch long. Drupe *2- "3 inch long ... 2. itepalense. 

2. Panicles 6 — 10 inches long. Bracts 'OS inch 

long. Drupe ’4-‘5 inch long „. ... 3. robwsfcjyw. 

1. Llgustmm compactum, Hook. /, and T. — A small deciduous 
glabrous tree up to 3 feet girth and 30 feet high. Bark grey, smooth, 
with conspicuous small lenticels. Blaze ‘1.5 — '35 inch, rather fibrous, 
pale yellow sometimes mottled with orange. Twigs with scathed 
lenticels. Leaves 3 — 6 by 1-2 inches, lanceolate or oblong-lanceolate, 
gradually acuminate, base broadly cuneate or rounded, subcomceous ; 
lateral nerves 8 — 14 pairs joined within the margin by loops. Petiole 
.'S — ‘5 inch long, channelled. Flowers *3 inch diameter, w^iite, fra- 
grant, in terminal pyramidal panicles 4 — 6 inches long w#h the lower 
branches ancillary. Pedicels 0 — ’05 inch long. Corolla l 15 inch long; 
tube '05 inch long. Drupe '2 — 4 inch long, ovoid or ellipsoid, dull 
purplish-black when ripe, containing 1-2 dark brown seeds surrounded 
by whitish pulp* 

Occurs throughout the Hills between 5,000 and 8,000 feet. Fairly common, usually 
in open forest, and especially on limestone soils. Flowers : May- June. Fruit : October-^- 
January. 

2. Llgnstrum nepalense, Wall. — A shrub or small tree. Twigs 
closely lentieellate. Young shoots hairy. Leaves 1*5 — 3' 5 by *5 — l"2 r 
inches, elliptic-oblong, acute or shortly acuminate, base cuneate, sub- 
coriaceous, glabrous; lateral nerves indistinct, 4 — 8 pairs, joined within 
the margin by loops. Petiole ‘15 — '5 inch, Flowers' about 'X inch 
diameter, white, subsessile, in terminal pyramidal Ibracteate panicles 
3 — 6 inches long with the lowest branches axillary. Bracts foliaceous, 
coriaceous, persistent, up to 1 inch long, lanceolate. Panicle-branches 
closely lentieellate and rUther^ densely clothed with spreading hairs. 
Calyx cup-shaped, glabrous, obscurely toothed, less than ‘05 inch long. 
Corolla-tube equal to the calyx. Drupe ‘2-'3 inch long* 

Occurs throughout the central and inner ranges between 3,000 and 8*000 feet. 
Scarce in Qexhwal but fairly common in East Abaora, Aecofdlng to the F. B, I. the 
fruit is globose, but the only herbarium specimen of fruit t have seen appears to have 
ovoid froiia Flowers ; : JfoyJune' Fruit ; December, 
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3*' Ligustrum robustum, Blume . — A small tree up to 30 feet high 
and 3 feet girth. Old stems deeply and irregularly Suted. Bark quite 
smooth, pale brown. Blaze '2 — ‘25 inch, not fibrous, pale yellow faintly 
stipelled with pale brown. Twigs densely Jenticelhte. Young shoots 
pubescent. Leaves 2 — 4 by 1 — 1'5 inches, ovate-lanoeolate or elliptic, 
usually narrowed at both ends, sometimes acuminate, glabrous; lateral 
nerves indistinct 5 — 8 pairs, with smaller ones between. Petiole 'V2 
inch long. Flowers about ’1 inch diameter, white, racemed and cl uster- 
ed in spreading terminal pyramidal panicles 6—10 inches long with the 
lowest branches usually axillary. Panicle-branches lenticellate and 
densely pubescent. Bracts '05 inch long, subulate. Pedicels 0 — '1 inch 
long. Calyx eampainilate, glabrous, minutely 4-fcoothed, '05 inch long. 
Corolla-tube equal to the calyx or nearly so. Dnijve '4-‘5 inch long, 
narrowly oblong, often slightly oblique. 

This species is found growing on the banks of perennial streams in the Guliapani 
Blixdc towards the east of the Haldwani Division at ah or.: 9,000 feet elevation, but has 
not been recorded further west. Streohey and Winterbottom have also recorded it from 
the Sarju valley in Alunora at 6,500 feet, Flowers : June-July. 

9. OSMANTHUS, Lour. 

Evergreen glabrous shrubs or trees. Leaves opposite. Flowers 

axillary aJid terminal, fascicled or' in very short racemes, hermaphrodite 
or polygamous. Calyx 4-toothed or- Iobed. Corolla-tube short or 

long; lobes 4, obtuse, imbricate. Stamens subsessile ; style bilobed or 
subentire ; ovules 2 in each cell. Fruit an ovoid or globose drupe ; 
endocarp bony or crustaceous. 

Osmanthns fragrans, Lour. Tern. , Silting, Shilang or Silingi , 
G-en. — A medium-sized tree up to 8 feet girth and 60 feet high with a 
dense spreading or rounded crown. Bark dark brown, or blackish, 
fairly smooth with conspicuous scattered circular lenticels when young, 
rough and exfoliating in irregular woody scales when old. Blaze 
'5 — '75 inch, hard, pale yellow or orange-brown finely mottled darker. 
Leaves 4 — 7 by 1‘25 — 2 inches, oblong or lanceolate, shortly acuminate, 
entire, base acute, coriaceous, dull dark green above; lateral nerves 

about 8 — 16 pairs . Petiole '4 — -'6 inch long, channelled. Flowers 

"2 — '25 inch diameter, yellow, heavily scented, in dense axillary 
fascicles. Pedicels '2 — ‘5 inch long, slender. Corolla divided nearly 
to the base, lobes spreading. Drupe ‘7-‘8 inch long, oblong, green . with 
scattered pale spots when unripe, dark purple when ripe containing a 
single large elongate ribbed stone. 

Occurs throughout the hills between S,500 and 6.500 feet. Fairly common in 
shady moist ravines usually in oak forest. Brandis considered this tree was not indigenous 
to Kumaon. but in my opinido it is undoubtedly both wild and indigenous. Flowers : 
October. Fruit ; April. 
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LVIIX APOC YNACE^. 

Trees or erect or climbing shrubs, rarely herbs* Leaves opposite 
or whorled, rarely alternate , simple , entire , exstipulate . Flowers 
regular, hermaphrodite, in cymes or panicles- Calyx inferior; lobes 5, 
rarely 4, imbricate, often with glands at the base within. Corolla 
usually rotate or salver-shaped; lobes 5, rarely 4, contorted and often 
twisted in bud* Stamens as many as and alternate with the corolla- 
lobes, inserted in the corolla-tube or on its mouth ; anthers free or con- 
nivent in a cone and ’adherent to the stigma by the connective, cells 
sometimes spurred. Pollen granular. Disk often present, consisting 
of glands or annular or cupular. Ovary 2-celled {rarely 1 -celled), or 
usually of 2 more or less distinct carpels united by the style ; ovules 2- 
man^ in each cell, rarely solitary. Fruit of free or connate follicles, 
more rarely a berry or drupe. Seeds often with a coma of silky hairs 
cr winged. 

I, — Adhere not attached to the stigma, 

A. Armed ,. + ... ... ... 1; Gariftsa* 

B, ^Unarmed. 

1. Leaves usually whorled. Flowers *3 — *5 inch 

diameter* 

(a) A tree. Leaves 4— ft in a whorl ... 9. Atetonia* 

(b) A shrub up to ft feet high. Leaves yppotiitc 

or 34 in a whorl ... ... 3, Bauurolfio. 

2 . Leaves opposite. Flowers 1 75— 1 -3 inches 

diameter. 

(a) A tree. Leaves 5— -10 inches long ... 4. Holarrhena 

(b) A shrub. Leaves 3 — 6 inches long ... 5. Tab&rnff man tune. 

n.— Anthers adhering to the stigma by a point on the 

connective. 

A. Erect trees or shrubs. 

1. Leaves opposite, more than 1 inch broad ... 6. Writfhtia, 

2. Lea^s usually ternate, less than 1 inch 

broad ... ... ... *..7. Nerium. 

B. — Climbers, ' ' 

1, Leaves less than 3 inches broad. 

(u) Anthers exserfced* Corolla subrotate 

Secondary leaf-nerves 5 — 9 pairs ... 3. VaJlaris. 

(b) Anthers included. Corolla salver-shaped. 

(i) Secondary nerves 4-5 pairs *.. *** 0. lehnoc&rpus. 

(w) Secondary nerves 10 — 15 pairs *.* 10. Tiackehjtperntum . 

2. Leaver move than S inches broad ... ... 11. Ghonemorpha* 
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X. CABI8SA t Linn. 

Much-branched spinous shrubs, erect or climbing’- Leaves 
opposite, coriaceous. Flowers in tricbotomous cymes. Calyx 5-lobed. 
Corolla salver-shaped; lobes 5, overlapping to the right. Stamens 5, 
included. Ovary 2-ceIied; ovules 1 — 4 in each cell; style filiform, 
Fruit a henry, 2- or by abortion 1-ceIIed. 

Carissa opaca, Stapf . 3vn. C% spinarum A* I)C. {non Linn.). 
Vem, K&raunda or Karunda ) Gen. — A rigid much-branched erect 
evergreen shrub with stems up to 15 feet high and 6 inches diameter, 
armed where the stem branches with opposite* straight or forked, stout 
thorns up to 2 inches long which arise from between the petioles. 
Bark pale yellowish-brown, lOughish and thinly corky. Blaze '3 inch, 
crisp, not fibrous, pale yellow stippled with pale orange-brown. Young 
shoots pubescent. Leaves ‘5 — 2 by '25 — 1 inch, elliptic ovate or sub- 
orbicular, usually acute at both ends, apiculate, coriaceous, glossy 
green above, pale beneath, puberulons on the midrib on both sides, 
otherwise usually glabrous ; lateral nerves indistinct, 2 — 4 pairs. 
Petiole ‘05 — ‘15 inch long. Flowers about '4 inch diameter, white 
often tinged with pink, very sweet-scented, in pubescent terminal 
(rarely axillary) corymbose cymes up to 1 inch long. Pedicefa '1 inch 
long. Corolla-tube '25 — ‘35 ineh long, slender. Berry '3-;4 inch long, 
ellipsoid, purplish-black, containing 2-3 shining black seeds surrounded 
by pink pulp and scanty milky juice. 

Occurs ’throughout the area up to 4,000 feet. Very common m second dry-growth 
scrub forests. Flowers : April— Juno. Fruit ; January— March. 

2. ALSTONIA, B. Br. 

Trees or shrubs, branches often in whorls. Leaves generally 
whorled; rarely opposite. Flowers in subterminal corymbose cymes. 
Calyx-tube short ; lobes 5. Corolla salver-shaped ; tube cylindric, 
dilated opposite the stamens- Stamens near the top of the tube, 
included. Disk annular or lobed or 0. Ovary of 2 distinct carpels; 
ovules many; style filiform. Fruit of 2 linear distinct follicles. Seeds 
with tufts of hair at each end. * 

Alstonia seholaris , Brown. V er n . G hat iun , Gen . — A medium- 
sized evergreen tree up to 7 feet girth and 60 feet high with the 
branches in whorls. Stem usually more or less buttressed towards the 
base. Bark sometimes blackish sometimes pale ashy or almost white, 
slightly rough with shallow cracks and scattered lenticels. Blaze 
‘35— F 75 inch, hard, not fibrous, pale yellow mottled with orange, 
exuding a milky juice. Leaves 4 — 9. in a whorl, 4—9 by 1/25— 2’ 5 
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inches, oblanceolate to obovate, obtuse acute or retuse, gradually 
narrowed into the petiole, glabrous, dark green above, pale beneath, 
with about 30 — 40 pairs of indistinct horizontal parallel secondary 
nerves. Petiole about '8 — '6 inch long, with a green fleshy scale- 
like gland about 1 inch long at the base. Flowers '3 — "5 inch diameter, 
greenish-white, in umbellately branched, pubescent, peduncled or 
sessile, terminal, cymose panicles l’o — 4 inches long; the flowers 
usually subcapitate at the ends of the stout branches. Calyx and 
corolla hairy. Follicles 12 — 24 inches long by "15 inch broad, pendu- 
lous. 

Occurs throughout the snbhimalayan tract and in the central and outer ranges o i 
hills up to 2,000 feet. Generally scarce. Usually found on the banks of streams. At 
Bhaluon in. the Kamnagar Division. I have measured a tree 14'5 feet girth and 60 feet 
high, Flowers: December — March, Fruit: Mav-June, 

3. RAUWOLFIA, Linn. 

Shrubs, usually glabrous. Leaves 3-4-nately whorled, rarely 
opposite. Flowers in corymbose or umbellate cymes. Calyx o-lobed, 
eglandular'. Corolla-tube dilated opposite the stamens, the throat 
usually hairy within; lobes usually 5, overlapping to the left. Stamens 
5, included. Disk cup-shaped or annular. Ovary of 2 distinct or 
connate carpels ; ovules 2 in each carpel ; style filiform. Fruit of 2 
connate or diUtinct drupes, usually 1-seeded. 

Rauwolfia serpentina, Benth. — A small glabrous shrub 1-2 feet 
high. Leaves opposite or 3-4 in a whorl, 3 — 7 by l-2‘5 inches, lan- 
ceolate elliptic-lanceolate or obovate, narrowed at both ends, mem- 
branous. Petiole ‘2 — ’1 inch long with small glands in the axils. 
Flowers ‘3 inch diameter, in terminal or axillary, peduncled, many- 
flowered cymes. Peduncles 1 — 4 inches long. Pedicels short, stout, 
red. Calyx ‘1 inch long, red. Corolla-tube slender, ‘5— '9 inch long, 
pink, with 5 spreading white lobes. Drape ‘25 — ‘5 inch diameter, 
shining, black when ripe. 

This species has only been recorded from the Kamnngar Division and is probably 

mrc within our area, ^sswhere a i a found in sal forest. Flowers : May- June, 

4. HOLAERHEKA, R. Br. 

Trees or shrubs. Leaves opposite. Flowers white, in corymbose 
cymes. Calyx 5-lobed, usually glandular within at the base. Corolla 
salver-shaped ; tube cylindric ; lobes overlapping to the right. Stamens 
near the base of the tube, included. Disk none. Ovary of 2 distinct 
carpels ; ovules many ; style short. Fruit of 2 long slender follicles. 
Seeds with deciduous coma. 
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Holarrhena antidyseoterica, Wall. Vera. Kura, G-en. Dudhi, 
Gen. Kuoera, R. — A. small deciduous tree up to 4 feet girth and 35 
feet high. Bark somewhat rough. Blaze '4 — ’6 inch, not or very 
shortly fibrous, pale yellow closely mottled with pinkish- or orange- 
brown. Young shoots glabrous or pubescent. Leaves 6 — 10 by 2—4 
inches, broadly ovate elliptic or elliptic-oblong, acute or acuminate, 
glabrous or pubescent*; lateral nerves 10 — 16 pairs. Petiole 0 — ‘2 inch 
long. Blowers white or creamy, '75 — 1 - J5 inches diameter, faintly 
scented, in many-flowered terminal sessile corymbose cymes 3 — 6 
inches across. Corolla pubescent outside. Follicles distinct, 6 — 18 
inches long by ‘2 — '4 inch broad, pendulous, slightly curved, cylindric, 
often dotted with pale specks. Seeds '5 inch long, linear-oblong with 
pale brown coma ‘7— *1'5 inches long. 

Occurs in the subhimalayun tract and in tbe outer hill ranges up to 3,000 feet. 
Very common in secondary-growth scrub forests in the Bhubar and a common associate 
of Flowers : May- June. Fruit: February-Marcb. 

fi. TABEEN^IMONTANA, Linn. 

Trees or shrubs. Leaves opposite. Flowers white, in axillary and 
terminal cymes. Calyx 5-iobed or-partite, usually glandular within. 
Corolla salver-shaped. Stamens about the middle or below 4he middle 
of the tube. Disk none. Ovary of two distinct carpels; ovules usually 
many ; stigma 2-lobed. Fruit of 2 ovoid or oblong follicles, coriaceous 
or fleshy, grooved on one face. 

Tabemassmontana coronaria, Willd . — An evergreen glabrous shrub 

5— 10 feet high with stems up to 2 inches diameter. Bark pale brown 
or silvery-grey, smooth, with scattered circular lenticels. ■ Blaze ‘l-'2 
inch, not fibrous, cheesy, pale yellow. Leaves 3 — 6 by 1-2 inches, 
elliptic or elliptic-lanceolate, acuminate, narrowed towards the base, 
glossy green above, paler beneath, margin undulate; lateral nerves 

6 — 8 pairs. Petiole ‘2 — '4 inch long; axils glandular, Flowers 1-2 
inches diameter, white, in solitary on paired 1 — 8-fiowered snb- 
terminal cymes. Peduncles up to 2 inches long. Corolla-tube slender, 
‘7 — 1 inch long. Follicles usually paired but sometimes single, 1-2 
inches long by '4 inch wide, sessile or stipitate, glabrous, divaricate, 

1 — 3-Tibbed, yellowish-green outside, bright orange or red inside. 
Seeds 1 — 11, '3 inch long, dull blackish surrounded by a fleshy scarlet 
aril. 

, ,i 

Occurs in an undoubtedly wild state in. the snbhimaleyan tract where it is 
Apparently indigenous though not very common. It is frequently cultivated in gardens 
and is found in a semi .wild condition throughout the hills up to 4,000 feet. It prefers 
shady moist situations. Flowers : May — November. .Fruit: February.. 
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6. WEIGHTIA, B. Br. 

Shrubs or small trees. Leaves, opposite. Flowers in cymes. 
Calyx short, 5-Iobed, with glands or scales within. Corolla salver- 
shaped; tube usually short, cylindric, throat with 1-2 series of scales; 
■lobes overlapping to the left. Stamens inserted on the mouth of the 
tube; anthers exserted, sagittate, adhering to the stigma, cells spurred 
at the base. Disk none. Ovary of 2 free or connate carpels; ovules 
many; style filiform. Fruit of 2 connate or distinct follicles, some- 
times coherent at both ends. Seeds with deciduous coma. 

Wrightia tomentosa, Rcem. and Schult. Vern. Darula or Dudhi, 
Gen, — A small deciduous tree up to 6 feet girth and 40 feet high, or in 
the hills sometimes only a shrub. Stem often irregularly fluted at the 
base. Bark pale yellowisli-brown, rather rough and corky, exfoliating 
in irregular small scales. Blase '35 — ‘7 inch, not or shortly fibrous, pale 
yellow faintly and closely mottled with pale orange, exuding a copious 
milky juice. Branches with numerous small prominent lenticels. 
Young shoots tomentose. Leaves 3 — 6 by 1*5— 3 inches, elliptic, shortly 
caudate-acuminate , tomentose on both sides, base acute, margins 
undulate; lateral nerves 8 — 14 pairs, prominent and parallel. Petiole 
'1 — ‘3 inch k jpg, glandular in the axil. Flowers 1 — 1'4 inches across 
the spreading petals which are soon reflexed, in erect usually dense 
terminal cymes 2 — 4 inches across. Pedicels tomentose. Corolla 
waxy, pale greenish-yellow sometimes tinged with pink ; tube '25 inch 
long. Corona-scales salmon coloured. Follicles united into a cylindric 
pendulous fruit 4 — 12 by ‘4 — '6 inch, grooved at the junction of the 
carpels, straight, greenish speckled with pale tubercles. 

Occurs throughout the area Kip to 4,500 feet. Fairly common in open dry miS' 
crik neons forests, Flowers: May-Jtme. Fruit: March. 

7. NEEIUM, Linn . 

Glabrous shrubs. Leaves 3-4-na^elv whorled, rarely opposite; 
narrow, coriaceous. Flowers large, in racemose cymes. Calyx 5- 
partite, glandular within. Corolla salver-shaped; tube narrow with 
5 broad scales in the throat; lobes overlapping to the right but twisted 
to the left. Stamens at the top of the tube, included; anthers sagit- 
tate, adhering to the stigma, cells spurred. Bisk none. Ovary of 2 
distinct carpels ; ovules many ; stigma with a basal tubereled membrane. 
Fruit of 2 long straight follicles. Seeds with terminal coma. 

Kerium odoruitt* Soland . Vem. Kanpuri, EK. Kanur, Gen, 
Eng. Oleander, — A glabrous evergreen shrub with rod-like branches. 
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Leaves termite, sometimes opposite, 4 — 6 by '3 — '9 inch, tinear- 
laneeolate, naixowed at both ends, thick, coriaceous, midrib stout ; 
lateral nerves very numerous, slender, at right-angles to the midrib. 
Petiole ‘2-'3 inch long, thick. Flowers 1-1'S inches diameter, red 
pink or white, fragrant, in terminal cymes. Corolla-tube ’7 inch long, 
lower half cylindric hairy within, throat narrow funnel-shaped. Corona 
of 5 scales in the throat of the corolla., each scale cleft into 3 — 7 linear 
segments. Follicles united at first ultimately separating, 5 — 3 by ‘3 
inch, erect, straight. Seeds ‘2 inch long, densely villons, tipped with 
a coma of brown hairs '5 inch long. 

Often planted in gardens but apparently also wild as for instance in the Mund/ilfci 
volley of the Kalagarh Division. When wild it is found in stream-beds and along 
their banks at elevations up to 4,000 feet. Flowers r April— June. 

8. VALLARI3, Bum. 

Twining shrubs, rarely trees. Leaves opposite, minutely dotted. 
Flowers white, in lateral or subterminal cymes or fascicles. Calyx 
5-paxtite, glandular or not within. Corolla salver-shaped, throat 
naked ; lobes overlapping to the right* Stamens inserted at the top 
of the tube; anthers exserted, adhering to the stigma; c^ls spurred; 
connective with a large dorsal gland. Disk various. # Ovary of 2 
connate carpels ; ovules many ; style filiform. Fruit of 2 connate folli- 
cles* Seeds with long coma. 

Yallaris Heynei, Spreng- Vem* Dudhi-bel or Dudkli t Gen* — 
An evergreen dextrorse climber with stems up to 5 inches diameter and 
50 feet high, the branches often forming dense tangled masses. Bark 
pale yellowish-brown, rather deeply fissured, more or less corky. Blaze 
‘25 — ‘35 inch, white or pale yellow mottled or banded with pale orange 
sclerotic tissue, exuding a copious milky juice* Twigs very pale with 
numerous minute raised Ienticels. Leaves 2 — 4 by 1-17 inches, 
elliptic-or oblong-lanceolate, acuminate, glabrous or nearly so, base 
acute, margin undulate, dull green above; lateral nerves 5 — 9 pairs. 
Petioles ‘3 — ’5 inch long, with bract-like glands in r the axils, ’Flowers 
‘6 — ‘9 inch diameter, white tinged with green, fragrant, in 3 — 10- 
flowered lax axillary sub corymbose cymes .2-3 inches across* Peduncle 
and pedicels pubescent. Corolla-tube *1 — *15 inch long. Follicles 4 — 6 
by 1-1*5 inches, straight, tapering to a point from above the middle. 
Seeds '5 inch long, ovoid ; coma ‘7 inch long. 

Geimm fchwjughoufc the urea up to 3,000 feet. Yury common m dry miauelWaoue 
fojreets of the Bhubar, also frequently aeRocmtcd with k hair, 'Flowers ; ' February — Hay. 
fruit : April of the following year. 
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.9. ICHNOC AR-PTJ S , R. Br. 

Climbing shrubs. Leaves opposite. Flowers small, in las: pani- 
culate cymes. Calyx 5-lobed, glandular or not within. Corolla salver- 
shaped, throat contracted or villous; lobes overlapping to the right, 
upper half deflexed in bud.. Stamens at or below the middle of the 
tube; anthers sagittate, adhering to the stigma, spurred at base. Disk 
free. 5-lobed. Ovary of 2 distinct carpels; ovules many; style short. 
Fruit of 2 slender, spreading or divaricate, follicles. Seeds with 
deciduous coma. 

Idmocarpns fnitescens, R. Br. Vem. Bel-kamu, SG and R.— 
An evergreen climber with dextrorse stems up to 2 inches diameter and 
70 feet high, the branches often forming tangled masses over the tops 
of small trees. Bark slightly rough, reddish-brown, with numerous 
small circular raised lenticels. Blaze '2 — '4 inch, shortly fibrous, pink, 
exuding a copious creamy yellow juice. Young shoots rusty-pubescent. 
Leave* 1'5 — 4 by '7 — 2 inches, elliptic, acute, base acute or rounded, 
glabrous and dark green above, sparsely adpressed-hairy and pale with 
darker fine reticulate venation beneath; lateral nerves 4-5 pairs, arching. 
Petiole '1 — ‘25 inch long, puberulous. Flowers *3 inch diameter, white, 
scented, in vnany -flowered axillary, and terminal narrow panicles. Ped- 
uncle and pedicels rusty-pubescent. Corolla-tube ‘1 inch long with 
narrow twisted bearded lobes. Follicles solitary or twin, 4 — 6 by 'l-’2 
inch, divaricate, straight or curved, rusty-pubescent when young. Seeds 
‘5 — '7 inch long with scanty coma-. 

Occurs throughout the area up to 4,000 feet. Very common in open dry miscel- 
laneous forests and a fairly common associate of sal. Flowers : August — December* 

10* TEACHELOSFEBMUM, Lemaire * 

Climbing shrubs. Leaves opposite. Flowers in lax cymes. 
Calyx small, 5-partite, glandular or scaly within. Corolla- salver- 
shaped; tube dilated round the anthers ; lobes 5, oblique, overlapping 
to the right, twisted to the left. Stamens attached above the middle 
of the tube; anthers adhering to the stigma, cells spurred. Disk 
various. Ovary of S distinct carpels ; ovules many; style cupular.; 
stigma oblong. Fruit of 2 slender incurved follicles. Seeds crowned 
with a tuft of long hairs. 

Inflorescence 3 — B inches long. Peduncles 1-3*5 inches 
long ... ... ... 1. fragrans. 

Inflorescence ’5 — I inch long. Peduncles '1 — *3 inch long 3. axtUare* 

1. Trachelospermum fragrans, Hook f . — An evergreen climber 
with stems up to 6 inches diameter and 60 feet high, often covered with 
rough spinescent warty tubercles up to ‘75 inch long which sometimes 
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terminate- in a leafy shoot or give rise to adventitious roots. Bark 
reddish-brown, roughish owing to the presence of numerous prominent 
circular lenticels, Blaze *25 — *4 inch, white or pale yellow mottled 
with orange-brown, not fibrous, exuding copious milky juice which 
immediately separates into watery and creamy components. Twigs 
reddish-brown. Young shoots pubescent or brown-tomentose. Leaves 
2*5— 5 by ‘75 — 2 inches, elliptic-lanceolate, acuminate, glabrous and 
rather glossy dark green above, glabrous or pubescent and pale with a 
fine network of darker veins beneath; lateral nerves 10 — 15 pairs. 
Petiole *2-*3 inch long, pubescent or brown-tomentose, glandular in 
the axils, Flowers *4 — *7 inch diameter, fragrant in lax terminal or 
axillary trichotomous glabrous or pubescent pedunculate panicles 2 — 5 
inches long. Peduncles l-2'5 inches long. Corolla white with a 
greenish centre; tube '25 — '4 inch long. Follicles 6 — 12 by '2 inch, 
cyhndric, glabrous or pubescent. 

Occurs throughout the hills between 2,000 and 6,000 feet. Common in shady 
moist localities, often creeping over the ground or on rocks, The description given above 
includes a tomentose form in which the inflorescence, follicles, and leaves beneath are 
hairy whereas in the typical plant these parts are glabrous. The tom en to sc forma are 
more often found creeping over the ground, the glabrous usually climbing up trees. 
Flowers : April — June, 

2* Trachelospemuim axillare, Hook. /. — A climber twining 
stems up to 15 feet high and ‘5 inch diameter. Bark lenticellate. 
Young shoots glabrous. Leaves 3 — 5*5 by 1-1*75 inches, oblanceolate 
or elliptic-oblong, abruptly and shortly caudate-acuminate, base acute, 
rather coriaceous, glabrous, dark green and rather glossy above, pale 
with prominent venation beneath ; lateral nerves 10 — 15 pairs. Petiole 
*1— *3 inch long, channelled, glabrous. Flowers about '5 inch diameter, 
dull purple- or red (?) in pedunculate axillary glabrous cymes ’5 — 1 inch 
long. Peduncles T — ‘3 inch long. Corolla-tube '13 inch long. Fnllh 
cles 6 — S by *5 inch, cvlindric, tomentose. 

This species has been collected in moist shady ravines above Ghandiol in the Duda 
Toli Reserve at about 7,000 feet, and again in dense oak Forest in the Xihv&H Reserve 
airmen the Manna Gir.dh at about 7,500 feet. Both localities are in the North Garhwal 
Division. Flowers : July — September, 

11. CHONEMORPHA, G. Do ft. 

Stout climbing shrubs. Leaves opposite, large. Flowers large, 
white, in lax cymes. Calyx tubular, with a. ring of glands at the base 
inside ; lobes 5. Corolla salver-shaped, throat naked ; lobes 5, over- 
lapping to the right, twisted to the left. Stamens included; anthers 
sagittate, adhering to the stigma, cells spurred. Disk thick. Ovary of 
2 distinct carpels; ovules many; style filiform, Fruit of 2 straight 
parallel follicles. Seeds with long coma. ■ 
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Chonemorpha macrophylla, G. Don. — A dextrorse or rambling 
climber with stems up to 80 feet high and 3 inches diameter. Bark 
■pale brown, fairly smooth, with darker raised lenticels, Blaze '25 — '75 
inch, with silky fibre in the outermost layers, white mottled or banded 
with orange, exuding a milky juice. Twigs reddish-brown, smooth, 
covered with numerous small raised darker lenticels. Young shoots 
pubescent. Leaves 6 — 15 by 5 — 10 inches elliptic broadly ovate or 
suborbicular, shortly and abruptly acuminate, base abruptly cuneate 
or sometimes rounded, rather dark green above, very pale beneath, 
pubescent on both surfaces or glabrescent above when, mature : 
t lateral nerves 8 — 12 pairs prominent beneath. Petiole l-2’5 inches 
long, pubescent. Blowers 2 — 5 inches diameter, scented, in lax 
subterminal pedunculate pubescent cymes 6 — 9 inches long. Corolla 
white becoming yellow towards the centre ; tube 1'2 — 2 inches long ; 
petals obliquely obcuneate, twisted. Follicles 9 — 12 by *75 inch, slightly 
divergent at the base, cylindrie, glabrous, smooth, grooved down the 
inside. 

Occurs throughout the area between 1,000 and 4,500 feet* Locally fairly common, 
usually in shady ravines. Flowers : June-July. 
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Herbs or shrubs, usually twining and nearly always with milky 
juice* Leaves opposite or whorled, rarely alternate, sometimes 
wanting, entire, exstipulate, Flowers hermaphrodite, regular, 5- 
merous, usually in axillary umbelliform cvrpes. Calyx inferior; lobes 
imbricate* Coroll&rtcbe usually short, the tube or throat often with a 
corona of scales, processes or hairs ; lobes imbricate, contorted or 
valvate. Stamens inserted at the base of the corolla, sometimes free, 
but more usually connate into a fleshy column investing the pistil 
except che top of the stigma and usually bearing dorsal processes collect- 
ively termed the staminal corona; anthers connate or free, adnate to 
the stigma and the tip often produced into a membrane appressed to 
or iqflexed over the stigma ; pollen in each cell united into 1 or 2 
granular or waxy masses* Ovary of 2 distinct carpels; styles 2, short, 
united in the large stigma which is included between the anthers or 
produced beyond them into a simple or 2~fid column. Fruit of 2 
(or 1 by suppression) follicles* Seeds usually margined and with a 
coma. » 

I. —Erect shrubs. 


1. Leafless or with minute leaves 

1. 

Orthantkera. 

2* Leaves large, thick and fleshy 

2. 

Cahtropw, 

II. — 'Shrubs with slender creeping or trailing stems, not 



twining. 

3. 

Hoy a. 

III.— Climbers with rambling and twining stems. 



A, Nerves on underside of leaves narrowly winged 
B* Nerves not winged. 

4. 

Het&ro&temma. 

1* Leaves with very numerous lateral nerves* 



united to form an intramarginal vein, 
(a) Leaves under* 75 inch wide 

S. 

Periploca * 

(Z>) Leaves more than X inch wide *.* 

2. Leaves without very numerous lateral nerves. 

6. 

Gryptolepis. 

(i) Anthers with a membranous appendage. 



(1) Pollen masses pendulous (or horizontal.) 



(a) Flowers '9 — 1’1 inches diameter 

7* 

Holostemma. 

(6) Flowers smaller. 


* 

* Twigs with, a line or band of hairs 
, . running down the internodes 

e. 

CyTtanchum. 

** Twigs uniformly tomentoee 
(3) Pollen masses erect (or horizontal). 

. 9* 

ToKOCtiTpUB' 

(o) Flowers 1-1 '3 inches diameter 

10. 

Telosttui. 


(b) Flowers smaller. 


23 
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* Corolla rotate or cupshaped, 
f Flowers 5 — '3 inch diameter ... II. Drcgea. 

ff Flowers smaller ... .*• 12, Tylophyra, 

** Corolla campanulate. 

f Corona obsolete ... ... 13. Gongronenui. 

ff Corona attached to the corolla ... 14. Gymn&ma, 

Iff Corona attached to the stamlnal 

column ... ... ... 15. Marsdsnia. 

(ii) Anthers without membranous appendages ... 16. Lepiadenia. 
ALTEBNATIVE KEY. 

1. Stems erect ... ... ... 2, 

Stems procumbent, rambling cr twining ... 3. 

2. Leafless or with minute leaves r ... ... 1. Qrthanthera. 

Leaves large thick and fleshy ... ... 2. Calotropis. 

3. Shrubs with slender creeping or trailing stems 3. Hoya . 

Climbers with rambling and twining stems ... 4. 

4. Nerves on underside of leaves narrowly winged 4, iieferosiefwwi#. 

Nerves not winged ... 5. 

5. Leaves with very numerous lateral nerves. 

united to form an intramarginal vein ... 6 
Leaves without very numerous lateral nerves 7, 

6. Leaves under -75 inch wide 5. Pcriploca, 

Leaves more than 1 inch wide ... .6. Cryptol&pis. 

7. Petiole narrowly winged ... , . 7. Holdstenttmi. 

Petiole not winged ... ... . . 8. r 

8. Twigs and young shoots with a line or band 

of hairs running down the intarnodes ... 9. 

Hairs on twigs and young shoots, if present, 
not forming a definite line or band ... 10. 

9. Flowers yellowish -green ... .... 8. Cynanchitm. 

Flowers pale buff ... ... ... 14. Gymnema. 

10. Flowers 1 inch diameter or more ... ... 10, Telo&ma* 

Flowers less than 1 inch diameter 11. 

11. Leaves not exceeding 3 inches long ... 16. Leptadenia. 

Leaves exceeding 3 inches ... ... 12. 

12. Petioles not exceeding "6 inch long 9. Toxocarpus. 



Petioles mostly exceeding *6 inch 

... IS. 



13. 

Corolla rotate or cup-shaped 

...„14. 




Corolla campanulas© 

... 16. 



14. 

Flowers ’6 — ‘8 inch diameter ,.; 

... 11. 

Dregett . 



Flowers smaller 

... 12. 

Tylopkora. 


16. 

Follicles *2-’3 inch diameter 

... 13. 

Gongronem a* 



Follicles *75 inch diameter or more 

16, 

Mar&denia* 

■ 


3. ORTHANTHERA 

, wt 


i 

erect 

shrub. Reaves minute or ' 

wanting. 

Flowers small. 

"i 

.a 


crowded in cymes. Calyx 5-lobed, eglandular. Corolla salver-shaped. 
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Corona of 5 small erect scales inserted in the sinuses of the corolla lobes, 
sometimes with an inconspicuous fleshy ring below the anthers* 
Column ovoid ; anther- tips without appendages. Stigma included* 
Fruit a solitary elongate follicle* Seeds comose, 

Orthanthera yiminea, Wight — A bushy shrub 4 — 8 feet high with 
stems up to T5 inches diameter. Bark smooth, pale ashy. Blaze '05 
inch, pale yellow, with whitish silky fibre in the outer layers. Twigs up to 
about '2 inch diameter, smooth, terete, yellowish -green. Young shoots 
pubescent. Leaves often absent ; when present, opposite, '1 inch long, 
linear, pubescent* Flowers ‘3 inch long, dull brown, in compact few- 
flowered cymes arranged singly at the nodes. Peduncle T-l inch long, 
pubescent, sometimes forked at the top. Pedicels '1 inch long, densely 
clothed with short, brown, silky hairs* Calyx '2 inch long; lobes linear- 
oblong, slightly exceeding the corolla-tabe, densely hairy without. 
Corolla villous without, glabrous within. Follicles erect; 2‘7 — 4*5 by 
’2 inch, straight, smooth. Seeds *1 — T5 inch long; coma ‘7 inch long. 

Occurs m open river-beds and on beds of shingle and sand bordering rivers probably 
throughout the subhimalayan tract and following up the main river beds into the central 
hill ranges. Flowers \ February — April. This species is liable to be confused with 
Leptadenia SpaHium t Wight, But in L. Spartium the leaves' when present are I S inches 
long and linear, whilst the follicles are reflexed in fruit instead of being ereet, Thia 
species has i»t yet been recorded from our area, 

• 2. CALOTEOPIS, R. Bt. 

Erect shrubs or small trees. Leaves opposite, broad. Flowers in 
umbellate or racemose lateral pedunculate cymes. Calyx 5-lobed ; lobes 
glandular within. Corolla broadly campanulate or subrotate ; lobes 

valvate. Corolline corona 0. Staminal corona of 5 fleshy laterally 
compressed sculptured processes radiating from the staminal column ; 
anther-tips membranous, inflexed. Stigma depressed, 5-angled or- 
lobed. Fruit of 2 short thick follicles. 

Corolla uniformly coloured, lobes spreading at first. Buds 

avoid ,,* **. 1- gigantea. 

Corolla not uniformly coloured, lobes erect at first. Buds 
much depressed 3* ptocera. 

1. Calotrcpis* gigantea, R. Br. yem. Ak or Anh, Gen. — An 
erect evergreen Bhrub 5 — 10 feet high • with stems up to 6 inches 
diameter. Bark pale yellowish-brown, rough and thickly corky with 
numerous deep cracks. Blaze ‘2 — '35 inch, pale yellow more or lesB 
tinged with chlorophyl, exuding copious milky juice. Young parts 
clothed with white cottony tomentum. Leaves 3' 5— 8 by 1'5 — 4 

inches, subsessile, obovate-oblong or elliptic-oblong, apex rounded obtuse 
or acute, base cordate often amplexicaul, rather thick and fleshy, 

glabrous when mature. Buds ovoid, '6-'7 inch long just before opening. 
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Flowers 1*5 — 1*75 inches diameter, reddish- or bluish-purple or rarely 
white, unseented, in umbellate cymes which are white-tomentose when 
young becoming nearly glabrous. Peduncles axillary, stout, up to 4 
inches long. Corolla-lobes ovate-lanceolate , or oblong-lanceolate with 
obtuse tips, spreading at first then reflexed. Follicles 3‘5-4*5 by 1'5 
inches, obliquely ovoid, recurved at the base, smooth. 

Occurs along the subhimalayjm tract up to 3,000 feet. Usually found growing on 
open waste ground and is sometimes sub gregarious. Flowers ; December— July, but 
chiefly February — June. 

2. Calotropis procera, i?. Br. Vern. Ak } Gen. — An erect ever- 
green shrub 1 — 4 feet high, branching from or near the base with stems 
up to 1 inch diameter. Young parts clothed with white cottony tomen- 
turn. Leaves 3 — 7 by 2 — 5 inches, subsessile, broadly elliptic, oblong or 
obovate, apex abruptly acute or short acuminate, base cordate, glabrous 
when mature, dull green, rather thick and fleshy. Buds much 
depressed, '3-‘4 inch long by *6 inch across just before opening. 
Flowers '6 — ‘9 inch diameter, purplish-pink, unseented, in umbpllate 
cymes which are white-tomentose when young becoming nearly glab- 
rous. Peduncles axillary, stout, up to 4 inches long. Corolla-lobes 
ovate, acute, erect at first the tips ultimately curving outwards, purplish- 
pink above, pale greenish- or silvery-white tinged with pipk outside; 
tube campanulate coloured similarly to the outside of the petals. 
Follicles 3-4 by 1*5 inches, recurved, somewhat oblong, smooth. 

Occurs throughout the area up to 2,500 feet. On open waste ground and often 
on tha flat banks of rivers. Flowers almost throughout the year but chiefly December — 
IWTay. 

3. HOYA, R. Br . 

Twining pendulous or rarely erect often epiphytic shrubs. Leaves 
opposite, thick and fleshy or coriaceous. Flowers in umbels. Calyx 
small, 5-partite, with 5 glandular scales. Corolla rotate, fleshy or 
waxy; lobes valvate in bud. Corona stamina!, of large fleshy or horny 
processes, stellately spreading or ascending, often concave on the upper 
surface, margins often recurved so as to enclose a hollow space, the 
inner angle often produced into a tooth or spur. Column short, 
anthers conniving over the stigma with tips membranous, rarely 0. 
Fruit of 2 or 1 follicles, usually slender with a thin pericarp. Seeds 
with long coma. 

Leaves 1-2 inches Jong. Peduncle puberaloue ... 1. lanceolate. 

Leaves 2 — 5 inches long. Peduncle glabrous ... ^ P ., 2. fongifolfa* 

i. Hoya lanceolata. Wall. — Stem stout, climbing. Branches 
long, pendulous. Twigs hairy. Leaves 1*2 inches long, lanceolate or 
rhomtsiiiWanceoIate, fleshy, midrib very obscure, acuminate, base acute, 
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glabrous or puberulous only on the midrib above. Petiole 05 — ‘1 inch 
long, hairy. Flowers '5 inch diameter, white, in terminal and extra- 
axillary umbellate cynies. Peduncles and pedicels stout, puberulous. 
Corolla-lobes subtriangular, puberulous within. Corona of 5 fleshy, 
stellately spreading processes. Follicles 5-6 inches long, very slender. 

There are no specimens of this plant from our area at Dehra Dim but there is ore 
sheet in the Kew Herbarium collected by Skachey and Winterbottom at 3,300 feet eleva- 
tion near Kapkot in the Almora District and it is also reported to occur in the Kota Dun, 
As regards habit I have copied out the remarks given in the F. E. I. Flowers: March, 

2. Hoya Icngifolfa, Wall. — A shrub with slender creeping and hang- 
ing scarcely woody stems about 'X inch diameter. Twigs glabrous or pubes- 
cent. Leaves 2 — 5 by *5 — 1 inch, narrowly lanceolate or oblanceolate, 
acuminate, dull green, thick and fleshy, nerves very obscure. Petiole 
"3 — ‘5 inch long, stout. Flowers ‘6-' 7 inch diameter, faintly scented, 
white, in extra-axillary umbellate cymes. Peduncle ‘5 — 2 inches long, 
stont, glabrous. Pedicels *9 — 1 inch long. Corolla-lobes subtriangular, 
as broad as long, glabrous or pubescent within, margins ciliate. Corona 
of 5 fleshy stellately spreading processes shining like polished ivory. 
Follicles solitary, 6 — 12 inches long by about ’15 inch wide. Seeds 
minute; coma ‘5 inch long. 

Oecvtra* throughout the hills between 3,000 and 5,000 feet. Fairly common, usually 
on steep rocks which the stems attach themselves by means of adventitious roots. 
Flowers : June — August. 

4. HETEROSTEMMA, W. and A. 

Twining undershrubs. Leaves opposite, a minute gland rear the 
base on the upper surface. Flowers small, in axillary umbellate or race- 
mose cymes. Calyx 5-partite, minutely glandular within. Corolla rotate ; 
lobes broad, valvate. Corona of 5 spreading lobes, usually with an erect 
process on the upper side. Column small, depressed; anthers minute, 
ending in a small membranous appendage. Stigma 5-angled. Fruit of 
2 slender follicles, often reflexed. Seeds with silky coma. 

Heterostenuna alatum, Wight. — A small climber with dextrors3 
stems up to 10 feet high and *5 inch diameter. Blaze with copious milky 
juice. Twigs green with two lines of hairs running down the internodes. 
Leaves 3 — 6 by 1*75 — 3*5 inches, ovate or elliptic-oblong, acute or with 
a short cusp, base cuneate or rounded, glabrous or puberulous on both 
surfaces, rather thick and fleshy, primary and secondary nerves indistinct 
above but distinct and narrowly winged beneath, lateral nerves 4 — 5 pairs 
the lowest 2 pairs basal or Bub-basal, a few conical glands at the base of 
the midrib above, upper surface dark green and rather glossy, lower 
surface pale. Petiole 1-2 inches long. Flowers *5 — *75 inch diameter. 
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yellow, in shortly pedunculate umbelliform extra-axillary cymes. Pedun- 
cles ‘1 — '3 inch long, stout. Pedicels ‘25 — ‘5 inch long. Coronal pro- 
cesses ovate -lance date , acuminate, with a large ovate acute concave 
appendage on the surfaces. Follicles 3-4 by ‘2- ‘3 inch, divaricate and 
even slightly reflexed, straight, pointed. Seeds ‘4**5 inch long; coma 
1 — l p 3 inches long. 

Probably occurs throughout the central and outer hills between 3,000 and 6,000 
feet, but it is scarce and we have only one specimen at Debra, Dun from our area 
collected near Sirkot in North Garhw&L Here I noticed that the plant sent up annual 
shoots from a short woody perennial basal portion and this is probably its usual habit* 
Flowers : July-August 

5, PERIPLOOA, Linn . 

Glabrous twining or erect shrubs, sometimes leafless. Leaves 
opposite, Flowers in lax cymes- Calyx 5-partite with 5 glands within. 
Corolla rotate; lobes usually bearded within, overlapping to the right. 
Corona eorollme, a ten-lobed ring, often produced behind the stamens 
into 5 subulate or branched processes. Stamens included; filament's 
free; anthers bearded on the back or at the base; conniving over and 
adhering to the stigma, tips cohering. Stigma convex. Fruit of 2 
smooth cylindric follicles. Seeds comose, 

Feriploca calophylla, Fale.— A glabrous evergreen clijpber with 
dextrorse stems up to 25 feet high and 1*2 inches diameter^ with profuse 
spreading branches. Bark dark reddish-brown, rough, with prominent 
small raised lenfdcels. Blaze l l-‘2 inch, pale yellow or white exuding 
milky Juice, Leaves 2 — 4 by '2 — '7 inch, linear or lanceolate, caudate- 
acuminate, glossy above, rather thin, margin undulate, lateral nerves 
very slender and numerous united to form an intramarginal vein, 
Peti-ole ‘05 — "16 inch long. Flowers ‘3 inch diameter, yellow or pinkish, 
in small axillary cymes *5 inch. long. Pedicels slender. Corolla-tube 
very short; lobes ovate-oblong, more or less harry within. Corona of 5 
filiform hairy processes. Follicles 4 — 8 by ‘15 inch, straight or slightly 
curved, firm but not woody, parallel or divergent. Seeds linear, '5 inch 
long; coma 1 — 1*5 inches long. 

Occurs throughout the hills between 3,000 and 6,000 feej. Generally scarce. In 
ravines and sometimes on rocks. Flowers : April- May. 

6. CBYP'tOLEPIS, B, Br. 

Twining glabrous shrubs. Leaves opposite. Flowers in lax dicho- 
tomous cymes. Calyx deeply S^fid with 5 scales within. Corolla-tube 
short; lobes overlapping and twisted to the right. Corona corolbne, of 
5 linear or clavate conniving scales at about the middle of the tube. 
Filaments subconnate at their broad bases; anthers with conniving 
acuminate tips. Stigma broadly conic. Fruit of 2 divaricate follicles. 
Seeds comose. 
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Cryptolepis Buchanan!, Rosm, — Vern, Dudhi-bel , Gen* — A 

glabrous deciduous climber with dextrorse stems up to 60 feet high 
and 2 inches diameter. Bark dark purplish-brown or blackish peeling 
off laterally in thin papery pieces. Blaze '2 — '35 inch, rather fibrous, 
pale yellow or orange, exuding a copious milky juice* Twigs with 
conspicuous lonticels. Leaves 3*5 — 7 by 1'25 — 3 inches, elliptic-oblong, 
apex usually abruptly short-acuminate, dark glossy green above, very 
pale almost whitish and glaucous beneath, coriaceous, with very num- 
erous slender nearly horizontal secondary nerves united within the 
maxgin, base usually narrowed into the petiole* Petiole '2 — '5 inch long. 
Plowers '5 — r 7 inch diameter, greenish-yellow, in lax axillary panicu- 
late cymes '5 — 2 inches long* Pedicels T inch long. Corolla^tube *1 
inch long; lobes linear or linear-lanceolate* Corona of 5 fleshy clavate 
scales* Follicles 2 — £ by *5 — ‘7 inch in the middle, gradually tapering 
to a point* Seeds '3 inch long, black ; coma 1 inch long. 

*Occnrs throughout the area up to 4,000 feet. Very common especially in dry 
miscellaneous forests. Flowers : May — July. 


7, HOLOSTEMMA, R. Br. 

Twining*shrubs* Leaves opposite, cordate. Flowers large, purple, 
in few -flowered axillary cymes. Calyx 5-partite, eglandular. Corolla 
campanalate or subrotate; lobes thick overlapping to the light. Corcr.a 
double; outer thick annular fleshy, sometimes 10-lobed; inner of 5 
horny 2- winged processes at the back of the anthers, the wings of 
adjacent anthers sometimes contiguous* Anthers with membranous 
tips* Stigma 5-winged* Fruit of 1-2 thick broad follicles. Seeds 
oomose. 

Holostemma annulare, K . Schum * — A twining shrub* Branches 
glabrous, hollow; juice milky. Leaves 3 — 5 by 2-3 inches, ovate or 
triangular, deeply cordate with rounded basal lobes, acuminate, margins 
undulate, slightly puberulous on both surfaces especially along the nerves 
and with small conical glands at the base of the midrib above, basal 
nerves 5 — L Petiole 1-2 inches long, pnberulous, narrowly winged. 
Flowers '9 — PI inches diameter, purphsh-crimson within, frosted-white 
or pinkish outside, fragrant, in lax usually umbelliform pedunculate 
extra-axillary cymes. Peduncles *5—1*5 inches long. Pedicels '5 — 1 
inch long* Corolla campanulate ; Tobeg ovate-oblong* Coronal ring *1 
inch high* Anthers large with 10 large stiff homy processes on the backs 
decurrent to the- base of the column as fleshy wings* Follicles 4-5 inches 
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long, oblong, tapering to a blunt point, smooth. Seeds '2o inch long, 
compressed; coma '7 — 1 inch long. 

There i e only one specimen from our area at Deh ra Dun and this wa s col] ected 
by Duthie in the Sarju valley. It is also reported by Hr. H, GL Champion to occur in 
the Central Almora Division and it will almost certainly be found along the subhun^la 
yan tract. Flowers : July — September. 

8. CYNANCHUM, Linn. 

Erect or twining herbs or shrubs. Leaves opposite, rarely whorled. 
Flowers small, in axillary umbellate or corymbose cymes. Calyx 5- 
parfcite, usually glandular within. Corolla rotate, lobes overlapping to 
the right or valvate. Corona adnate to the base of the column, 5- 
partite cupular or campauulate, variously toothed or lobed with or with- 
out scales or tubercles on the inner face. Filaments connate in a short 
column, anthers sessile or stipitate with membranous indexed tip. 
Fruit of 2 smooth follicles, often winged. Seeds comose. 

Leaves *5— 2 25 inches broad. Peduncle l l — *4 inch long 1. Dolhomia-. 

Leaves 2—5 inches broad. Peduncle 2—6 inches long ... 2. aurictolaturft . 

1, Cynanchum Dalhoasiss, Wight, — A slender dextrorse climber 
with annual (sometimes perennial?) herbaceous steins up to 10 feet 
high and '2 inch diameter, with a line of hairs running 1 down the inter- 
nodes. Leaves 3 — 7 by ’5 — 2’25 inches, oblong-lanceolaje, deeply 
cordate with §hort rounded basal lobes and open sinus, narrowed to a 
long point, minutely pubescent above, glabrous or glabrescent and pale 
beneath; lateral nerves 4-5 pairs including the basal, conspicuous 
beneath, very oblique, Petiole ’3 — '8 inch long, rather deeply channel- 
led above. Flowers *4-‘5 inch diameter, pale yellowish-green, in pedun- 
culate umbelliform extra-axillary cymes. Peduncle '1 — ‘4 inch long, 
puberulbus. Pedicels '2 — *4 inch long, slender, puberulons. Corona 
camp&nulate, erect, white, 5 — 10-toothed, with 5 small scales near the 
base within, nearly as long as the corolla. Follicles usually single, 
3~4'5 by '6 inch, divaricate when there are two, glabrous, pointed. Seeds 
'3 ir^h long ; csoma nearly V5 inches long. 

Occurs on the outer hil] rouges between 5,000 and 6,500 feet. Hot very common, 
usually in shady oak forest. Flowers : July-August. Fruit : April, 

2. Cynanchiim auriculatum, Royle . — A slender twining climber 
with stems up to 10 feet high and '25 inch diameter, herbaceous or 
perhaps sometimes woody, with a band of hairs running down the inter- 
nodes. Leaves 3 — 6 by 2 — 5 inches, broadly ovate or ovate-lanceolate, 
base deeply cordate with broad rounded lobes, apes caudate-acuminate, 
margin often undulate, sparsely pubescent with short adpressed hairs 
above, puberulous on the nerves beneath, a few small conical glands at 
the base of the midrib above, basal nerves 5 — 7, Petiole 1 — 3 inches 
long. .Flowers 3 — '5 inch 'diameter, yellowish-green ; in many-flowered 
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Jong-peduncled extra-axillary cymes. Peduncle 2 — 6 inches long, 

stout, pnberulous. Pedicels *3 — '3 inch long, slender, puberulous. 
Corona much shorter than the corolla, cup-shaped, deeply 5-lobed, lobes 
bearing 5 small scales on their inner faces, Follicles 3-4 by ‘4-’ 5 inch, 
divaricate, pointed. Seed '35 inch long; coma 1 inch long. 

Occurs along the slopea of the main Himalayan range between 7,000 imd 8,500 
feet. Flowers : June— -August, 

9. TOXOCAPPUS, W. and A. (ex parte.) 

Twining shrubs. Leaves opposite, Flowers in axillary dichoto- 
mous paniculate or racemose cymes. Calyx small, 54obed. Corolla-tube 
short, usually campanulate; lobes overlapping to the left. Corona of 
flattened scales attached to the stamina! tube. Filaments connate; 
anthers minutely fimbriate at the tip. Stigma long and slender or 
clavate. Fruit of 2 divaricate follicles. Seeds cotnose' 

Toxocarpus himalensis, Falc . — A small twining evergreen climber. 
Yomag shoots densely rusty-tomentose. Leaves 3 — 5 by — 2 inches 

elliptic or elliptic-oblong; shortly blunt-acummate, base rounded sub- 
cordate or acute, densely rusty-tomentose on both sides when young, 
glabrous above when mature ; lateral nerves 6 — 8 pairs, slender, arcuate. 
Petiole — ‘6 inch long, densely rnsty-tomentose when young. 

Flowers inch diameter, in axillary rusty-pubescent dichotomous 

cymes about 1 inch long. Pedicels 'l-'2 inch long. Bracts ‘1 inch 
long, linear, pubescent. Calyx-lobes oblong, about ‘1 inch long, pubes- 
cent outside. Corolla-tube urceolate, as long as the calyx, white; lobes 
ligukte, villous at the base within, yellow. Follicles 4 — 6 by *4 — *6 
inch across the middle, gradually tapering to a point, rusty-pubescent 
when young, ultimately glabrous. Seeds — *7 inch long, lanceolate ; 
coma 1 — 1'5 inches long. 

Occurs on the central and outer bill ranges between 2,000 and 3,500 feet. It is 
found in damp and shady ravines but is scarce. Flowers : July. 

10, TELOSMA, Coville. 

Twining undershrubs. Leaves opposite, usually cordate, Flowers 
yellow or greenish, in axillary umbellifonn cymes. Calyx 5-partite, 
minutely glandular within. Corolla salver-shaped, tube swollen below; 
lobes overlapping to the right. Corona staminal, processes adnate to the 
back of the anthers, erect, laterally or dorsally flattened, sometimes 2- 
lamellate, the inner lamella overlapping the membranous tip of the 
anther and the stigma. Column rather large. Stigma umbonate or 
capitate. Fruit of 1-2 lanceolate terete rather turgid follicles. Seeds 
oomose. 
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Telosma pallida, Craib . 3yn. Pergularia pallida , W. and A. — A 
slender dextrorse climber dying back annually to the ground or a few 
feet at the base persisting and attaining '35 inch diameter. Bark pale 
brown and somewhat corky. Blaze without milky juice. Leaves l‘5-4*5 
by 1 — 1*75 inches, ovate, acuminate, base rounded truncate or cordate , 
more or less puberulous especially on the nerves or glabrous, a few 
minute conical glands at the base of the midrib above, membranous, 
dull dark green above pale beneath. Petiole '5 — 1*5 inches long. 
Flowers 1 — 1*3 inches diameter, yellowish-green, unscented, in umbelli- 
form extra-axillary cymes. Peduncle ‘2 — ‘6 inch long, pubescent. 
Pedicels ‘25 — ‘6 inch long, pubescent. Corolla-lobes linear-oblong, 
glabrous, twisted, glossy above. Corona of 5 erect membranous pro- 
cesses, each with a tongue-like prolongation from the inner face exceed- 
ing the stigma. Follicles usually solitary 2*5-4 by '7 inch, 'straight, 
smooth, tapering to a blunt point. Seed ‘4 inch long ; coma 1 inch long. 

Occurs throughout the area up to 5,000 feet. Either scarce. Flowers : June- July. 

11. DBEGKEA, E t Meyer. 

Twining shrubs. Leaves opposite. Flowers greenish in umbelli- 
form cymes. Corolla rotate; lobes broad, overlapping to the right. 
Corona stamina] , with fleshy spreading depressed lobes anA a minute 
inner cusp incumbent on the anthers. Column very short, fleshy; 
anther-tips short, indexed. Stigma conical or dome-shaped. Fruit of 
1-2 thick hard follicles, often ribbed when dry. 

Dregea volubllls, Benth. Syn, Mwradenia volubilis , Cooke.— A 
deciduous climber with rambling and dextrorse stems up to 35 feet high 
and 6 inches diameter. Bark pale brown, slightly rough and corky 
'except on very old stems. Blaze *25 — *7 inch, not fibrous, whita or pals 
yellow closely mottled with orange or orange-brown sclerotic tissue and 
tinged with chlorophyl, no milky juice. Twigs with conspicuous 
circular lenticels. Leaves 3 — 7 by 2*5 — 5 inches, broadly ovate, abrupt- 
ly short-acuminate, base cuneate rounded or cordate, pubescent on both 
surfaces when young, puberulous beneath and glabrescent above when 
mature, dull green above, somewhat glaucous beneath lateral nerves 4-5 
pairs including the basal prominent beneath, nsually glandular at the 
base of the midrib above. Petiole ‘75 — 3 inches long. Flowers *5 — *8 
inch diameter, unscented, green, in dense drooping umbels, tbe^ umbels 
usually solitary pedunculate and extra-axillary, sometimes 2 or 3 in a 
cyme. Peduncles 1 — 3 inches long, puberulous. Pedicels *5 — 1*5 
inches long, slender, puberulous. Corolla at first cup-shaped, ultimately 
spreading, pubescent outside. Corona green, processes gibbous with a 
short beak towards the stigma. Follicles ’solitary or in pairs, pairs 



LIX A 8 CLEPI AD ACH® . 


363 


widely divaricate, 3-4 by 1 — 1'2 inches, slightly tapering to a blunt 
point, clothed at first with deciduous rusty scurf. Seeds '4 inch long; 
ooma 1‘5 — 2 inches long. 

Occurs in the cuter hills and subhimalayan tract up to 3,500 feet* Common in 
open miaceilajieouB and khair forests of the Bhabar* Mowers : April — July* Mult : 
April-May. 

12, TYLOPHORA, JS. Br. 

Erect or twining perennial herbs or undershrubs. Leaves opposite* 
Flowers small or minute in umbelliform or racemose cymes. Calyx 5- 
partite, glandular within. Corolla rotate; lobes broad, slightly over- 
lapping to the right* Corona sta-minal, processes fleshy, depressed or 
swollen, produced down to the corolla base, often free above* Column 
very short. Anther-tips indexed, membranous* Stigma disciform, 5- 
angled. Fruit of 1-2 smooth, usually slender and acuminate follicles* 
Seeds winged, como'se, 

JTylophoia exiiis, Golebr.— A slender evergreen climber wifcn 
dextrorse stems up to 15 feet high and '15 inch diameter. Leaves 3 — 5 
by 1*25 — 2*5 inches, ovate or ovate-oblong, gradually acuminate, base 
rounded or cuneate, margin undulate, membranous, dull green above, 
somewhat* gios + sy beneath, glabrous or with minute adptressed hairs 
along the nejves above. Petiole '5 — 1*5 inches long. Flowers small in 
lew-flowered umbels, the umbels solitary or several on the branches of 
extra-axillary cymes. Peduncle 1-2 inches long, very slender. Pedicels 
not exceeding *25 inch long* Sepals ovate, hispid. Coronal processes 
gibbous. Follicles 2'5 — 4 by *2~*3 inch, tapering at both ends, glabrous, 
finely striated. Seeds *3 inch long; coma, '5 — 1 inch long* 

Thi3 plant has been collected near Garjia in the Baum agar Division in sal foreat 
at 1,500 feet elevation, and again near Syuni in the Kanikhet Division in banj forest at 
6,000 feet elevation. I have been doubtful whether to include this species as the stems 
are scarcely if at all woody, but on the other hand they are perennial whereas the sterna 
of other Tylophoras found within our area are, I believe, only annual* Flowers : June* 
Fruit : April-May* 

13* GONGRONEMA, Bene, 

Twining shnjbs. Leaves opposite- Flowers small, in axillary, 
umbelliform or racemose cymes* Calyx 5 -partite. Corolla urceolate, 
subrotate or broadly campanulate ; lobes slightly overlapping to the 
right* Corona of 5 short scales adnate to the v bases of the anthers, or 
none. Column short; anther4ips inflexed, membranous, concealing the 
stigma* Stigma convex clavate or conical. Fruit of l-2‘ acuminate 
follicles. Seeds comose* 

Gongronema nepalense, Dene . — A’ dextrorse climber. Young 
shoots minutely puberulous, Leaves 3*5 — 7 by 1*5 — 3'5 inches, oblong 
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elliptic or ovate, abruptly short-aeumiriats, base cordate or sometimes 
rounded, margin sinuate, puberulous on both surfaces when quite young, 
glabrous when mature, lateral nerves 7 — S pairs, with several conical 
glands at the base of the midrib above. Petiole '6 — 1'5 inches long. 
.Flowers '25 inch diameter, yellow, arranged in subumbellate heads at 
the ends of the branches of extra-axillary trichotomous pedunculate 
cymes. Peduncles 1*5 — 4' 5 (rarely 6) inches long. Pedicels ‘05 — '2 
inch long, puberulous. Corolla campanulate, glabrous outside, ciliate 
on the margins of the triangular-oblong petals. Coronal processes 
obsolete. Follicles often single, widely divaricate when two, 2*5- — 3 by 
'2-'3 inch, gradually tapering to an acuminate point, puberulous when 
young. Seeds *25 inch long ; coma 1-2 inches long. 

Occurs throughout the eubhimalayan tract n.r.d central and outer hills between 
1,500 and 4,000 feet, but does not appear to be common. Flowers : July -August, 

14. GYMNEMA, R. Br. 

Twining shrubs or underahrubs. ^Leaves opposite. Flowers Mnall 
in umbellate cymes. Calyx 5-partite. Corolla sub-rotate, campanulate 
or urceolate; lobes subvalvate or narrowly overlapping to the right. 
Corona 0 or coralline of fleshy processes on the throat produced down- 
wards on the tube as double villous ridges. Column short ;mnther-tips 
membranous. Stigma large, conical or domed, projecting beyond the 
anther-tips. Fruit of 1-2 smooth slender acuminate follicles. Seeds 
margined, comose. 

Gynmema tingens, W, and A . — An evergreen climber with dex- 
trorse stems up to 2 inches diameter and 40 feet high. Bark pale brown, 

. very rough and corky in close ridges with deep furrows between. Blaze 
*25 — *4 inch, eheesy, not fibrous, white, exuding a milky juice which 
separates on exposure into watery and creamy components. Twigs 
green, terete, sometimes hollow. Young shoots with a band of hairs 
running down the internodes. Leaves 4 — 9 by 2'5 — 7*5 inches, elliptic- 
oblong or ovate, abruptly short-acuminate, membranous, base obtuse 
rounded or eubcordate, puberulous on both surfaces when young especial- 
ly on the nerves beneath, glabrous or glabrescenf wheiS mature, dull dark 
green above, paler beneath; lateral nerves 5 — 8 pairs. Petiole ‘75 — 3 
inches long. Flowers *3-*4 inch diameter, pale buff, in pedunculate, 
umbelliform, pubescent, extra-axillary cymes 1 — 1*5 inches long. 

Peduncles , '25 : — ’75 inch long. Pedicels slender, *3 — ‘6 inch long. 
Corolla puberulous outside; tube campanulate. Follicles usually single 
4 — 4*5 by 1 inch, smooth, glabrous. 

Occurs throughout the area up to 4,000 feet. Fairly common in sal forests of the 
Bhabar, scarce in the hills, Flowers ; June — August. Bruit : November-- -March. 
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15. MAKSDENIA, R. Br. 

Twining, rarely erect shrubs. Leaves opposite. Flowers in 
umbellate or corymbose cymes or panicles. Calyx 5-partite, usually 
glandular within. Corolla campanulate urceolate or rotate, lobes oner- 
lapping to the right. Corona single or double ; corolline thickened or 
deshy and a villous ring in the throat or none ; stamina! of 5 appendages, 
fleshy flattened and membranous above with erect tips incumbent on 
the anther, or exceeding it and meeting over the top of the stigma, 
rarely obsolete. Column short; anther-tips membranous. Stigma 
convex or elongated. Fruit of 1-2 lanceolate or poniard-shaped follicles. 
Seeds margined, comose. 

T — Mature leaves dark glossy green and glab rescent 

above. Flowers dark purple in single umbels ... 1. lucida. 

It.— Mature leaves dull green and pubescent above. 

1. Flowers orange-red in cymes 1-2 inches across... 2. Roy lei, 

2. FlowerB greenish-yellow in cymes 2 — 5 inches 

across ... ... ... ... 3. tenaoissima. 

1? Marsdenia lucida, Edgew. — An evergreen climber with dextrorse 
stems up to 40 feet high and 1 inch diameter. Bark pale brown, smcoth, 
with conspicuous raised circular lenticels. Blaze 1--2 inch, white or 
pale yellow^ with long silky fibre, exuding milky juice. Young shoots 
and leaves clothed all over with pale brown pubescence. Leaves 3’5 — 7 '5 
by 2 — 4 inches, elliptic or ovate-oblong, rather abruptly acute or acumi- 
nate, base rounded or cordate, rather thick, glabrescent when mature, 
dark glossy green above, pale dull yellowish-green beneath. Petiole 
'6 — 1*6 indies long, stout, channelled above. Flowers '6 — ‘8 inch dia- 
meter, fragrant, dark purple or purplish-red in many-flowered dense 
pedunculate extra-axillary umbels 1-2" 5 inches across. Peduncles ‘5 — 2*5 
inches long, stout, clothed with pale brown pubescence. Pedicels 
*4 — *6 inch long, stout, pubescent. Corolla sub-campanulate, clothed 
on the inside with short white hairs. Coronal scales subulate, as long as 
the anthers. Follicles solitary, 3 — 5*5 by *75 — 1 inch, straight, beaked, 
glabrous, pericarp finely striate. Seeds ‘5- *6 inch long; coma 1*5 inches 
long. 

Occurs throughout the central and outer' hill ranges between 5,000 and 8,600 feet* 
Generally scarce but may be locally common as for instance at Naim Tol* Usually in 
denfle oak forest* Flowers: Jxdy-~October. Fruit r March-April* 

2. Marsdenia Roylei, Wight. Vern. Murkhila, A. — A climber 
with dextrorse stems np to 25 feet high and 1*5 inches diameter. Bark 
pale brown, rough, corky and deeply fissured on old stems. Blaze 
*15— *3 inch, rather fibrous, white streaked with pale orange, exuding 
milky juice. Twigs pale, with conspicuous lenticels, pubescent or 
tomento'se. Leaves 4—7 by 2*5 — 5 inches, ovate, acuminate, base 
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cordate, pubescent on both surfaces, dull green above; basal nerves 3 — 5, 
lateral nerves 3—5 pairs above the basal, prominent beneath. Petiole 

1- g — 3 ‘5 inches long, terete, tomentose. Flowers '3 inch diameter, 
orange-red, in compact, many-fiowered, erect, pedunculate, extra-axil- 
lary cymes 1-2 inches across. Peduncles '5 — 15 inches long, stout, 
tomentose. Pedicels "l- 1 2 inch long, tomentose. Corolla eampanulate, 
pubescent without, villous within. Corona of 5 slender subulate pro- 
cesses with free, erect, converging tips much exceeding the anthers. 
Follicles solitary, 3 by 1 inch, straight, beaked, hairy with thick deeply- 
wrinkled pericarp. 

Occurs throughout the hills between 4,000 and 7,000 fee t. Fairly common both in 
scrub and in oak forests, often on rocky ground. Flowers : May — July* 

3* Marsdenia tenacisslma, W , and A * — A deciduous dextrorse 
climber with stems up to 12 feet high and '5 inch diameter. Bark pale 
brown, fairly smooth becoming deeply furrowed and corky when old* 
Blaze with milky juice* Young' shoots and leaves softly pubescent or 
tomentose. Leaves 4 — 7 by 3 — 5 inches (rarely up to 9 by 8 in<$ies), 
broadly ovate, apex abruptly short-acuminate or with a short cusp* base 
deeply cordate with rounded lobes, basal nerves 5—7 with 2 or 3 lateral 
pairs above the basal, pale dull green on both surfaces,, more or less 
pubescent even when mature* Petiole 1*5 — 2*5 inches or rarely up to 
4*5 inches long, terete, tomentose. Flowers *4-*5 inch diameter, rather 
waxy, greenish-yellow with a somewhat offensive odour, more or less 
fascicled on the tomentose branches of extra-axillary branched cymes 

2 — 5 inches across. Pedicels '15 — ‘45 inch long, tomentose: Calyx 
densely pubescent. Corolla subcampanulate, densely pubescent outside. 
Corona with erect linear-oblong appendages which curve over the top of 
the stigma, their bases dividing into two fleshy ridges. Follicles usually 
solitary, 4 — 5 by 1*2 — 1*4 inches, gradually tapering to a short blunt 
point, with longitudinal wrinkles, densely hairy. Seeds ‘4 inch long; 
coma 2 inches long. 

Occurs probably throughout the central and outer hill ranges as well as the 
subhimalayan tract, but it appears to be scarce. Flowers: April — June. Fruit: 

January — March. 

16. LEPTADENIA, R. Br. * 

Shrubs, climbing or erect and then with stiff almost leafless stems. 
Leaves opposite. Flowers small in axillary umbelliform cymes. Calyx 
5-Iobed, eglandular. Corolla sub-rotate; lobes spreading pubescent or 
bearded, valvate in bud. Corona double; coralline of small processes in 
the throat between the lobes; stamina! of an annular thickening or 
undulate wing. Column short; anther-tips indexed, with or without 
appendages. ; Stigma 5-angled. Fruit of l<-2 thick smooth follicles. 
Seeds winged, oomosd,: 
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Leptad&nia reticulata, W . cmd — A deciduous climber with 

dextrorse stems up to 15 feet high and 3 inches diameter. Bark pale 
yellowish-brown j very rough and somewhat cbrky with rather deep 
furrows. Blase ‘25 inch, not fibrous, very hard, pale orange, without 
milky juice. Twigs smooth, not lenticellate, with silky fibrous bark. 
Young parts hoazy-tomentose. Leaves I ‘5 — 3 by *5 — 2 inches, ovate or 
ovate-lanceolate, base usually truncate or rounded sometimes cuneate or 
subcordate, apex acute or short-acuminate, coriaceous glabrous or puberu- 
lous above, shortly hairy or pubescent beneath when mature, lateral 
nerves 5—7 pairs. Petiole '5 — 1 inch long. Blowers ‘2- '3 inch diame- 
ter, greenish-white or-yellow, in many-flowered umbellate cvmes. 
Peduncle ‘25— '5 inch long, pubemlous. Pedicels T5 — "25 inch long, 
puberulous. Corolla- funnel-shared-; lobes villous on both surfaces. 
Corona of 5' broad, low, fleshy, rather inconspicuous processes. Follicles 
solitary, 2*5 — 8*5 by ‘8 — 1 inch, widest about one-third from the base, 
glabrous, with a raised ridge running down one side. Seeds *2— ‘25 inch 
Ion#; coma 1'2 — 1‘5 inches long. 

Only recorded from the Ramnagar Division where it was found growing on the 
bants of the Kosi river opposite Garjia at 1,4-OG feet elevation, Flowers i June — August. 
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Trees, erect or -climbing shrubs or herbs. Leaves opposite, simple; 
stipules present or reduced to a transverse line, Flowers usually regular, 
hermaphrodite, in simple or compound cymes, sometimes solitary, cymes 
rarely capitate, Calys small, inferior, lobes 4-5, Corolla gamopetalous, 
4-5-lobed, the lobes imbricate or valvate* Stamens 4-5, inserted on the 
corolla-tube, alternate with the lobes. Ovary free, usually 2-ceUed; 
ovules 1-many in each cell; style simple; stigma capitate or bifid. Fruit 
a septicidal capsule or indehiscent berry. 

Erect shrubs, Fruit a capsule ... ... 1, Buddl&ia. 

A climber, Frnifc a berry ... 2, Gardneria, 

1- BUDDLEIA, Ltinn. 

Trees or shrubs. Leaves entire or toothed, united by a stipulai 
line. Flowers 4-merous, in axillary or terminal and panicled sometimes 
very dense or globose cymes. Calyx campanulate. Corolla campanu- 
late, tubular or sub-rotate; lobes imbricate. Anthers subsessile* 
Ovary 2~ceJled; ovules many in each cell; stigma clavate or capitate. 
Fruit a septitjidally 2-valved capsule. Seeds many. 

Leaf-base cordate or hastate, Flowers lilac ... 1, paniculate. 

Leaf -base narrowed into the petiole, Flowers white ... 2. asiatica * 

1. Buddleia panlculata, Wall. Vem, Phurpattia or Daia, NG-. — 
An erect deciduous or sub deciduous shrub 4 — 8 feet high with stems up 
to 4 inches diameter. Bark pale brown exfoliating in thin fibrous strips. 
Twigs, leaves beneath and inflorescence clothed with soft white tomen- 
tum. Leaves variable in size, usually 3 — 6 by X'5 — 2 inched, ovate or 
oblong, base cordate or hastate, margins coarsely sinuate-dentate; these 
on flowering shoots often smaller, entire with cuneate or rounded base; 
all thick, nerves depressed above, clothed above with deciduous white or 
tawny tomenfrum, densely white-tomentose beneath. Petioles up to 1 
inch long, tomentose, usually not winged but sometimes broadly winged, 
the wings amplexicaul or not* Stipules represented by merely a raised 
line uniting the petioles, or rarely forming a broad band up to 1 inch 
wide. Flowers *3-‘4 inch diameter, mauve or pale lilac, fragrant, in 
short dense spikes arranged in a leafy interrupted terminal panicle. 
Corolla-tube *25 — ‘3 inch long, cylindric, deep orange inside. Capsu^ 
‘2 — ‘25 inch long ellipsoid, tomentose. 

Oocnra throughout the hills between 3 S 600 nnd 8,500 feet. Fairly common on 
UO^therp and rocky slopes. Flowers : March— May, 

24 
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2, Bnddleia aslatica, Lour. Vero. Smwali, H. and E. — An 
evergreen shrub up to 10 feet high and steins up to 1 inch diameter. 
Twigs, leaves beneath and inflorescence clothed with a thin, nearly 
white, felted, stellate tomentum. Leaves 3 — 6 by '75 — 1'6 inches, 
lanceolate, acuminate, entire or serrulate, upper surface with scattered 
stellate white hairs when young becoming glabrous ‘when mature, base 
narrowed, lateral nerves 11 — 13 pairs, depressed above and prominent 
beneath. Petiole 0— ‘4 inch long. Flowers '2 inch diameter, white, 
faintly scented or not, solitary or fascicled, in dense terminal and axillary 
solitary or panicled usually continuous spike's 2 — 8 inches long. Corolla- 
*15 — '25 inch long, tomentose without and in the throat- Capsules '2 
inch long, ellipsoid, glabrous, on short deflexed pedicels, Seeds minute. 

Occurs throughout the area tip to 4*600 feet* Fairly common in exposed places, 
often in dry stream-beds or on landslips or eroded slopes. Frequently cultivated in 
gardens. Flowers : Jannary—April Fruit : December-January* 

2. GAKDNEEIA, Wall 

Climbing glabrous shrubs* Leaves entire, the petioles competed 
by a stipulax line* Blowers in axillary pedunculate cymes, 1 Calyx small, 
deeply 4-5-lobed* Corolla rotate; lobes 4-5, thick, valvate in bud* 
Stamens 4-5; filaments very short; anthers subconnate. Ovary % 
celled; ovules 1 in each cell; stigma shortly 2-lobed* Bruit a globose 
2-seeded berry, the pericarp fleshy- ^ 

Gardneria angustifolia* Wall * — An evergreen climber with dextrorse 
steins up to 6 feet high and *5 inch diameter, glabrous except the 
flowers. Bark pale, slightly rough owing to numerous small raised 
circular lenticels* Twigs smooth, green, terete* Leaves 2*5 — £'5 by 
'7 — P4 inches, lanceolate, acute or acuminate, base rounded or obtuse, 
margin undulate, coriaceous, somewhat glossy on both surfaces; lateral 
nerves rather indistinct about 7 — 10 pairs* Petiole '1 — ’5 inch long* 
rather deeply grooved above* Blowers 5- 6 inch diameter, white, [waxy* 
scented, usually solitary and axillary rarely in 2-3 — flowered cymes* 
Peduncles *4 — *9 inch long, curved downwards in flower, rarely two in 
a leaf-axil* Calyx less than '05 inch long, obscurely lobed. Corolla cup- 
shaped, glabrous without, villous within* Berry ’25'— *4 inch diameter, 
globose, shining, scarlet, crowned with the persistent style* Seeds 
black, embedded in orange-coloured pulp. 

Occurs probably throughout the central and outer hill ranges between 6,000 and 
8,000 feet* Fairly common in ehady oak forest, especially of Quercus dtlatota, hat it 
seems to be local and has not yet been collected in frarhwah Flowers : Mav-Jnne* 
Fruit : Aprii-H&y* ■ 
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Herbs shrubs or trees, rarely climbers, often hispid or scabrous. 
Leaves alternate, rarely opposite, ex stipulate. Flowers usually regular 
and 5-merous, exceptionally 4-or 6 — 8-merous, hermaphrodite or rarely 
polygamous, usually in dichotomous scorpioid cymes, rarely solitary or 
sub-racemose. Calyx inferior. Corolla gamopetalons, often with sca’es 
in the throat; lobes imbricate in bud, rarely twisted. Stamens on the 
corolla-tube. Ovary 2-celled with 2 ovules in each cell or 4-eelled with 1 
ovule ; 'style simple or forked, stigmas capitate or 2-lobed. Fruit a drupe 
or dividing into 2 — 4 nutlets. 

I. — Trees. 

1. Style twice forked. Calyx shortly lobed. 

# Drape more than '3 inch diameter ... L Gordin. 

2. Style bifid* Calp deeply lobed. Drape less 

than ‘3 inch diameter ... ... 2. EJmtin. 

H. — A small shrub ... ... ... 3, Bhabdia. 

1. COBDIA, Linn. 

* 

Trees or shrubs, sometimes subscandent. Leaves alternate or sub- 
opposite, enlire or toothed. Flowers polygamous, in dichotomous corym- 
bose cymes or clusters. Calyx tubular or campanulate, accrescent in 
fruit, teeth, usually short, often irregular. Corolla tubular or funnel- 
shaped or campanulate; lobes '4 — 8, reflexed. Stamens 4 — 8, usually 
hairy at the base; anthers exserted. Ovary 4-ceiled. Style twr*e 
forked. Fruit a drupe ; stone hard 1 — 4-celled. 

Bark with close longitudinal cracks. Leaves not or 

scarcely scabrous above. Calyx not ribbed, glabrous 

without ... ... ... 1. obUqttiL. 

Bark quite smooth. Leaves scabrous above. Calyx 

ribbed, pubescent outside ... ... ... 2* oesttia. 

4. Cordla obliqua, Willi. Syn. C. Myxa, Linn, of many 
authors. Vem. •Lisora or LisdTa, Gen. BhSfao, R . — A medium- 
sized deciduous tree up to 7 feet girth and 75 feet high. Bark pale 
brown, fairly smooth or roughish, with close longitudinal shallow 
cracks and often with a few distant deep fissures on old stems. Blaze 
'6 — 1 inch, coarsely fibrous, soft, pale yellow or whitish rapidly turning 
dirty green on exposure. Young shoots more or less tomentose. 
Leaves alternate, 3—5 by 2'5~— 4*5 inches, variable, orbicular broadly 
ovate ovate-elliptic or obovate, obtuse or more or less abruptly acuminate, 
b$se rounded or cuiieate, margin entire or more pr less sinuate-dentate, 
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glabrous or nearly so above, more or less pubescent especially in the 
am'k of tbe nerves beneath, lateral nerves 4 — 7 pairs of which 1-2 pairs 
are basal. Petiole ‘7 — 1*5 inches long. Flowers *2 — ‘4 inch diameter, 
white, fragrant, in terminal and axillary, lax, pedunculate cymes 2 — 4 
inches across. Peduncles 1-2 inches long, usually terminating short 
lateral branches. Pedicels short. Calyx ‘2 inch long, glabrous, not 
ribbed, persistent and much enlarged in fruit. Corolla-tube as long as 
the calyx. Drupe '4 — "75 inch diameter, globose or ovoid, yellowish 
or pinkish containing a single large stone surrounded by milky-white 
sticky mucilage. 

Occurs throughout the area up to 5 t 000 feet. Very common and found in most 
types of moist forest. Flowers : March-April. Fruit: June- July, 

2. Cordia vestita, Hook. f. and T. Vera. Batrula, G. 
Baritd, E. — A small deciduous tree with crooked stem up to 4 feet girth 
and 35 feet high. Bark greenish-grey, quite smooth, exfoliating in long 
thin reddish-brown. strips which 'disclose the new greenish-yellow bark 
beneath. Blaze '35 -*-' 75 inch, soft, cheesy, pale .yelloyv rapidly turn- 
ing orange-brown on exposure. Young shoots clothed with rusty- 
brown tomentnm. Leaves alternate, 4 — 8 by 3 — 6 inches, orbicular 
broadly ovate or obovate, ' apex usually rounded, base rounded or 
cuheate ;• margins undulate, scabrous above, tomentose but ultimately 
glabrous beneath, lateral nerves 4 — 7 pairs of which 1-2 pairs are basal' 
or: subbasal. Petiole 1 — 1* 5 inches long. Flowers ‘5 inch diameter, 
yellowish-white, in dense compound cymes; males in .unilateral 
racemes. Peduncles and pedicels tomentose. Calyx ‘4 inch long, 
pubescent* and more- or less ribbed without, persistent and somewhat 
enlarged in fruit. Corolla-tube as long as the calyx. Drupe *6— *8 
inch diameter, depressed-globose,, yellow, about one-third embedded in 
the accrescent calyx, containing a single- stone surrounded by a viscous 
translucent jelly. ‘ 

Occam throughout the area between l.OfXJ and 4,000 feet. Fairly common in 
miscellaneous forests along the outer Ml ranges. Flowers ; March' April. Fruit : Jane- 
Jnly. . ■ ■ - 

2; EHEBTXA, Zmn. 

Trees or shrubs. Leaves alternate. Flowers small, white, in 
corymbose or panicled cymes, rarely solitary. Calyx small, 5-partite. 
Corolla with a short cylindric tube ; lobes 5. Stamens 5, usually 
exserted. Ovary 2-ceIled; style 2-fid or 2-partite; stigma capitate. 
Fruit a drupe with one 4-celIed, two 2-celled or four l-celled pyrenes, 
ohe or more of the pyrenes or se'eds frequently suppressed, 

‘ - Leaver serrate. Flowers -15— -2 inch diameter ... 1. 'acuminata. ■ . 

'■ i Jifaves entire. Flowers *3 — ‘6 inch diameter ... $. l®eis r 5 
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1, Ehretia acuminata, R. Br. Vern. Punera } JNTG. Pudila , H* — 

A medium-sked or fairly large deciduous tree up to 6 feet girth and 60 
feet high. Bark pale bluish-grey often silvery-white in parts, fairly 
smooth with rather distant shallow or deep vertical fissures* Blaze 
'5 — 1 inch, soft, fibrous, the fibres interlacing and giving a cellular 
appearance, pale yellow rapidly turning orange-brown on exposure. 
Young shoots pubescent. Leaves 3 — 7 by 1’2 — 2*5 inches, usually ** 
elliptic-Oblong, acute or acuminate, sharply serrate, teeth with incurved 
points when young, base narrowed rarely bounded, midrib sparsely 
adpressed-harry above and nerves slightly hairy in the axils beneath, 
usually with a few scattered hairs on the upper surface otherwise 
glabrous , lateral nerves 6 — 9 pairs . Petiole "5 — 1*2 inches long* 
Flowers 'lo — *2 inch diameter, white, scented, sessile, clustered on the 
branches of dense, pyramidal, terminal, pubescent panicles 3 — 6 inches 
long, the lower branches often axillary* Corolla twice as long as the 
calyx. Drupe *15 inch diameter, globose or ellipsoid, nearly black 
when ripe, with 2 pyrenes^and 4 seeds. 

Occurs throughout the area up to 6,000 feet. Never very common but generally 
distributed. Usually found bordering streams in open situations. I have measured a 
tree in North Garhwal 10 ’5 feet girth and SO feet high. Flowers : March — June. 

Fruit : Jutte-July. 

2. Efiretia bests, Boxb. Vem. Kfwda, Gen. Gttamroi Gen. 
Hindu, G. — A small deciduous tree up to 4 feet girth and 35 feet high. 

• Bark pale yellowish-brown or ashy white, smooth, often thinly mealy 
on the surface, with small raised lenticels and sometimes with horizon- 
tal cracks or wrinkles. Blaze '35 — *6 inch, soft, not fibrous, white or 
pale yellow lightly freckled with orange or reddish-brown, the whole 
rapidly turning orange-brown on exposure. Young shoots glabrous or 
with a scurfy pubescence. Leaves 3 — 7 by 2 — 4 inches, very variable, 
usually broadly elliptic or elliptic-obovate, apex rounded or acuminate, 
base usually cuneate, usually glabrous or nearly so when mature but 
‘ sometimes pubescent, dark glossy green on both surfaces; lateral nerves 
5 — 8 pairs, prominent beneath. Petiole '5 — 1 inch long. Blowers 
'3 — ‘5 inch diameter, white, faintly scented, sessile or shortly pedicelled, 
in axillary and terminal dichotomous scorpioid cymes 2 — 4 inches across, 
appearing before or with the young leaves. Corolla-tube exceeding the 
calyx. Drupe '15 — ‘35 inch diameter, depressed-globose, somewhat 
2— 4-lobed, of a deep orange colour, mostly 4-seeded, the seeds surroun'd- 
. ed by juicy pulp. 

Gw*utb throughout the area up to 3,600 feet. Common both in dry miscellaneous 
and sai forests* The leaves hare a slightly foetid smell when crushed* Flowers : 
February- April* Fruit * April-May* 


t 
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3. EHABDIA, Mart. 

A shrub. Leaves small, alternate or clustered* Flowers small, 5- 
merous, terminal or in few-flowered terminal racemes on short lateral 
branches. Calyx 5-partite; lobes imbricate. Corolla deeply 5-cleft; tube 
short; lobes imbricate. Stamens 5. Ovary 2-celled with 2 ovules in 
each cell, or imperfectly 4-oelled with 1 ovule in each cell; stigma capi- 
tate or minutely 24obed. Fruit a drupe with 4 crustaceous 1-seeded 
pyrenes. 

Rhabdia lycioldes, Mart . — A small shrub 2—4 feet high with erect 
or prostrate straggling branches. Young shoots glabrous or pubescent. 
Leaves alternate, '5 — 1*2 by '2 — '35 inch, linear or spathulate, entire, 
apex rounded and sometimes apiculate, base narrowed, glabrous or more 
or less densely adpressed-hairy. Petiole '05 inch long. Flowers *25 — *4 
inch diameter, pink or reddish-lilac, on short pedicels, usually 2-3 at 
the ends of short lateral branches. Calyx *2 inch long, persistent, fleshy, 
sparsely hairy; lobes lanceolate, acuminate. Corolla subcampanulaSe ; 
lobes spreading, twice as long as the tube. Drupe *15 inch diameter, 
subglobose, orange-red. 

Occurs along the bed of the KaJi river in East Almora between Sheem and 
Bherg&oh according to Mr . W- J . Lambert . Du this also recorded it f rofii this part 
though there ate no specimens from our area at Lehra Dun. Tide shrub is^fonnd in rooky 
river beds, frequently in such a position that it is completely submerged during the rains. 
According to Mr. J. E. Duthie the plant found in Kumaon is Edgeworfch/a J?. $eric&a 
which is distinguished by its very silky pubescence. Flowers : October-No\ ember. 
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LXII . — CON V OL VULACE , 

Herbs or shrubs, usually twining, rarely trees* Leaves alternate 
or in parasitic species absent, exstipulate. Mowers regular, hermaph- 
rodite, in axillary bracteate cymes, rarely solitary. Calyx of 5 sepals, 
free or connate at the base, persistent and sometimes accrescent or 
winged in fruit. Corolla campanuiate, funnel-shaped or subrotate; limb 
subentire to deeply 5-lobed, usually plaited in bud. Stamens 5, rarely 
4, on the corolla-tube. Disk usually annular. Ovary superior of 2 
(rarely 3 — 5) carpels, 1 — 4-celled; ovules 2 in each carpel; styles 1-2 or 
almost nil ; stigmas various* Fruit a berry or capsule dehiscing by 2 
'valves or circumsciss or irregularly* Seeds 4—2, rarely 1. 

I. — Flowers small, ^ery numerous in panicles ... 1. Parana, 

II. — Flowers large, solitary or few together. 

1. Leases glabrous above, silky beneath. 

4 Flowers white ... ... ... 2. Rivea. 

2. Leaves roughly hairy on both surfaces. 

Flowers purple *.. .** ... 3. LeUsoma, 

1. POEANA, Burm , 

Scrambling or twining shrubs* Leaves entire, usually cordate* 
Flowers in copious panicles. Calyx of 5 small sepals when in flower, 
very accrescent in fruit, developing into large veined wings. Corolla 
campanuiate or funnel-shaped; limb subentire or lobed. Filaments 
slender. Disk annular or nil. Ovary 2-celIed; ovules 2 — L Fruit a 
membranous capsule, indehiscent or 2-vaIved. Seed 1. 

Porana paniculate, Roxb, Vem* Bdnmi, K and E. Eng. Bridal 
Wreath. — An evergreen climber with dextrorse stems up to 40 feet high 
and 2'5 inches diameter. Bark pale yellowish-brown, rough and rather 
corky. Blaze ‘05—^2 inch, whitish turning brown on exposure. Twigs 
clothed with dense short grey tomentum. Leaves variable in size, usually 
3 — 7 by 2 — 6 inches, often much smaller in the region of the inflores- 
cence, ovate, acuminate, base cordate, membranous, softly grey-pubes- 
cent on both sides bht chiefly beneath, ultimately glabrescent except the 
nerves, basal nerves 5 — 7. Petiole usually 1 — 4'5 inches long, tomen- 
tose. Flowers ’15 — '2 inch diameter, white, faintly scented, very 
numerous, in large axillary and terminal leafy drooping panicles* Bracts 
leaf-like, persistent. Corolla '2 — '25 inch long, campanuiate, shortly 
lobed* Capsule '3 inch long, ovoid, pubescent or tomentose, supported 
by the persistent calyx of which 3 or all the sepals are enlarged. 

Occurs throughout the area up to 4,500 feet. Common in open scrub and mis* 
ceil»u«ms forests. Flowers : October-November. Fruit : January. 
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2* RIVE A, Chois * 

Erect or twining shrubs- Leaves cordate, Flowers in few- 
flowered cymes, often supported by large bracts at their base- Calyx of 
5 sepals* Corolla large, salver-shaped, scarcely lobed, Disk annular* 
Stamens included ; filaments sometimes bearded at the base* Ovary 4- 
eelled with 4 ovules; style slender; stigmas 2,- linear-oblong. Fruit 
baccate or indehiscent and nearly dry, pericarp ultimately breaking up 
irregularly- 

Rlvea ornata, Choisy * — A shrub with weak suberect and spreading 
or dextrorse stems 2—6 feet high and up to *35 inch diameter* Twigs 
with a large pith and more or less densely covered with whitish hairs* 
Leaves orbicular-cordate or reniform, broader than long, 2 — 5 by 3 — 7 
inches, apex rounded or retuse often apiculate, entire, glabrous above, 
more or less densely clothed with whitish adpressed silky pubescence 
beneath, basal nerves 7 — 9* Petiole 1*5 — 5 inches long, silky pnbescent, 
with a large greenish gland on either side of the apex beneath* Flowers 
2*5 — 3' 5 inches diameter, white, fragrant, in axillary peduncled 5 — 7- 
fiowered heads. Peduncles 1—5 inches long, stout , densely hairy. 
Pedicels very short. Bracts linear *5 — *75 inch long* Sepals '5 — *75 
inch long, broadly oblong, acute, thickly hairy without* Corolla-tube 
2-3 inches long; limb twisted to the left and sparsely hairy* without in 
bud, glabrous after expanding. Capsule '4*' 5 inch diamster, globose, 
smooth, glossy, chocolate-brown; the thin outer envelope loosely enclos- 
ing 1 — 4, usually 4 seeds surrounded by thin white mealy tissue* 

Occurs throughout the area up to 3,500 feet* Bather scarce* Usually m dry 
places* The species described above is probably var* Griffiihii, F* B* I* though the 
corolla ds there described as glabrous even in bud* The corolla is probably glabrous or 
slightly hairy in bud. Flowers : July — September* Fruit : October — December. 

3* LETTSOMIA, Boxb * 

Climbing shrubs* Flowers in peduncled corymbose or capitate 
cymes; bracts conspicuous* Calyx of 5 sepals, more less accrescent 
and often thickened and enlarged in fruit* Corolla tubular, funnel- 
shaped, lobes email* Stamens 5, usually included; filaments usually 
enlarged and villous at base* Disk annular* Ovary r 2-celled, 4-ovuled; 
style filiform; stigma of 2 rounded lobes. Fruit baccate, indehiseent, 
sometimes dry, 4— 1-seeded* 

Lettsomia Thomson!, Glarhe * — A dextrorse climber, the shoots 
dying back annually to a persistent basal portion which attains 10 feet 
long and 1 inch diameter* Bark pale brown, slightly rough* Blaze *1 
inch, fibrous, exuding a milky juice* Twigs rough, clothed with long 
spreading bristly pale hairs* Leaves variable in size, usually 3 — 6 by 
2 — 4 inches, ovate, gradually acuminate, base more or less deeply. 
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cordate, entire, clothed on both surfaces with long bristly spreading 
hairs, dull green above; lateral nerves 10 — 13 pairs, prominent, nearly 
parallel, abruptly curved upwards near the leaf-margin, the bases of the 
lowest 2 — 4 pairs approximate. Petiole ‘5 — 3 inches long, hairy. 
Flowers 1 — 1\5 inches diameter, purple, in axillary peduncled usually 
1 — 3-flowered heads. Peduncles '5 — 4 inches long, .pubescent. Pedicels 
usually very short. Bracts ‘3 — ‘o inch long, oblong or oblanceolata, 
deciduous, much less hairy than the sepals. Sepals '5 inch long, 
densely fulvous-hirsute without, coriaceous and somewhat enlarged in 
fruit. Corolla 1'5 — 2 inches long, with fulvous hairs on the lanceolate 
bands outside. Fruit ’4 -' 5 inch diameter, ovoid, rather fleshy, smooth, 
shining, bright orange or orange-red. Seeds 2 — 4, ‘2 inch diameter, 
pale brown. 

Occurs probably throughout the area up to 4,500 feet, hut is scarce* Sometimes 
fouud cu dry, hot, southern slopes* Flowers : September-October* Fruit : November- 
December. 
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LXIII SOLANACE^E. 

Herbs or shrubs erect or climbing or rarely small trees* Leaves 
alternate, often in unequal pairs, rarely clustered, never truly opposite, 
usually simple, exstipulate* Flowers regular and S-jnerous (except in 
the gynoecium), more rarely zygomorphic, or 6-7-merous in cymes or 
on solitary or clustered pedicels* Calyx inferior, usually persistent. 
Corolla funnel-shaped campanulate or rotate, often plicate* Stamens 
on the corolla-tube* Ovary 2 -celled or imperfectly 1- or 4-cslled, rarely 
3 - — 5-celled ; ovules many, on prominent peltate placentae; style simple 3 
stigma 2-lobed or-partite. Fruit baccate or capsular, usually 2-celled, 
many-seeded. 

Calyx in fruit not overtopping the berry* Stamens dehisc^ 

* mg apically *** ... 1* Solattitwi- 

Calyx in fruit enclosing the berry. Stamens dehiscing 

longitudinaJly ... ... ... - 2. WttUma. 

1. SOLANUM, Linn. 

* 

Herbs or shrubs, 'sometimes climbing, rarely small trees, some- 
times spinous- Leaves alternate or subopposite, entire lobed or pinnati- 
fid* Flowers cymose, rarely solitary. Calyx 5 — 10-toothed, not or 
somewhat enlarged in fruit* Corolla rotate, rarely campanulate ; limb 
plicate, usually 5-lobed. Filaments short; anthers usually connivent 
in a cone. Ovary usually 2-celled. Fruit a berry. 

I*' — Unarmed* Mowets white „* .*. *.* 1. tifrbttSGifoliwn-. 

II, — Aimed. Mowers mauve or violet* 

I* Mowers in racemose cymes only. Berry 

inch diameter * * * ..* ..,2. iitdicu wi * 

2* Mowers in. cymes or solitary. Berry '8—1*3 

inch diameter *** *.* ... 3- wotfitum* 

■ 1. Solanum yerbascifolium, Linn. Vem. Asedu or Ashetu, 
Gen. Ban-tamakhu* Gen. — An evergreen shrub or small tree np to 
20 feet high and 6 inches diameter. Bark pale brown, fairly smooth, 
with conspicuous circular raised lentieels. Blaze ‘15— ‘3 inch, some- 
what fibrous inside, pale yellow or whitish tinged with chlorophyl to- 
wards the exterior. Twigs leaves and inflorescence clothed with a 
dense pale tomentum of scurfy stellate hairs. Leaves 6 — 12 by 3 — 6 
inches, elliptic-lanceolate or elliptic-ovate, acuminate, entire, velvety- 
pubescent above, densely woolly beneath, base acute or sometimes 
rounded, lateral nerves 8—12 pairs. Petioles 1-2 inches long. Flowers 
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‘5 — ‘75 inch diameter white, in woolly dichotomous pedunculate cymes 
2 — 5 inches across- Peduncles 1 — 4 inches long, stout, terminal in 
flower becoming lateral in fruit. Pedicels ‘l-‘2 inch long, stout. Calyx 
densely stellate-woolly. Corolla '4-'5 inch long; lobes stellately- 
pubesceii't outside. Berry '3 — '5 inch diameter, globose, yellow, stei- 
lately pubescent at first, supported by the somewhat enlarged calyx. 

Occurs throughout the area up to 4,500 feet. Common, especially on waste ground 
and in moist localities. Blowers and fruit throughout the year, but chiefly May — October. 

2. Solarium indicmn t Linn . Verm Ban-bhatta , Gen. — An 

^erect shrub 3—8 feet high with steins up to 1'5 inches diameter. Bark 
pale brown, fairly smooth, thinly corky, lenticellate. Steins and 
branches armed with yellowish, compressed, often curved, short prickles. 
'Leaves 2—6 by 1 — 3 inches, ovate, subentire sinuate or lnbed, stellately 
pubescent above, tomentose beneath; base cordate truncate or cuneate, 
often unequal-sided, lateral nerves about 3-4 pairs. Petiole '5 — P5 inches 
long. Petiole and midrib on both sides, and sometimes the lateral 
nerves also, armed with straight yellowish prickles. Flowers "9 — 1 J 3 
inches diameter, mauve or violet, in extra-axillary racemose cymes 
1 '5 — 2 inches long. Pedicels '3““'5 inch long, tomentose, often prickly- 
Calyx tomentose, often prickly. Corolla ‘3 — '5 inch long, stellately 
hairy outside. Stamens bright yellow. Berry inch diameter, 

globose, smooth, bright orange-yellow, supported by the "persistent calyx 
^which is not enlarged. 

Occurs throughout the area up to 5,000 feet. Common on waste ground, fre- 
quently on gravelly banks bordering streams, Blowers and fruit throughout the year. 

3. Solatium incanum, Linn.— An erect shrub 2 — 5 feet high with 
stems up to 1'25 inches diameter. Bark pale greenish-grey or ashy 
white with numerous circular raised lenticels. Stems and branches 
armed with compressed, straight or slightly curved short prickles. 
Leaves 3 — 6 by 1*5 — 3 inches, elliptic, subentire sinuate or shallowly 
lobed with rounded lobes, stellately pubescent above, tomentose beneath; 
base cordate truncate or cuneate, often very unequal-sided. Petiole 
’S— 1'5 inches long. Petiole, midrib on both sides and sometimes the 
lateral nerves also, usually armed with straight ^prickles. Flowers 1 
inch diameter, mauve, solitary- or several in a racemose cyme. Calyx 
tomentose, often prickly. Corolla ’5 — *75 inch long, stellately hairy 
outside. Stamens yellow. Berry '8 — 1'3 inches diameter, globose, 
smooth, bright yellow, supported by the persistent enlarged calyx. Seeds 
numerous embedded in green pulp. 

Occurs in the BubMmalay&n tract and outer Mil ranges up to 4*000 feet. Probably 
scarce. The cultivated form with large oval fruits is distinguished: as 8. mefongeiM, 
Wiiid. -This is the well known brinjal or egg-plant. In flower and fruit most of the 
year. 1 - : 
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2* WITHAjSTIA, Paafl- 

Unarmed shrubs, often hoary-tomentose, Leaves entire- Flowers 
white or yellowish, axillary, sometimes polygamo-dioecioiLs, fascicled or 
solitary- Calyx campamilate, 5-toothed, enlarged and subglobose in 
fruit- Corolla tubuhr-campanulate ; lobes 3 — 6, valvate in bud. 
Stamens 5, at the base of the tube- Ovary 2-celIed; stigma shortly 
bifid- Fruit a berry, enclosed in the enlarged calyx. 

Leaves 3—5 inches long, thin, ovate, Flowers bisexual. 

Berry loosely enclosed in the calyx ... — 1- sommfera. 

Leaves 1 — 3 inches long, thick, oblong- lanceolate. 

Flowers unisexual- Berry tightly enclosed in the 

calyx 3- coagulant, 

1. Withania somnifera, Dunal. — An evergreen undershrub 2 — 4 
feet high- Branches clothed with meaW stellate hoary tomentum. 
Leaves 2 — 5 by 1 — 3 inches, ovate, subacute, thin, more or less pubescent 
especially along the nerves, base narrowed into the petiole. Petiole 
'3 — 1 Jndh long- Flowers '2 inch diameter, greenish or yellowish, 
fascicled usually ^bout 5 together in the leaf-axils. Pedicels 0 — '2 inch 
long. Calyx "2 inch long, mealy-tomentose, Corolla *25 — ‘35 inch long, 
tomentose outside- Berry '25 — ’3 inch diameter, red, globose, smooth, 
enclosed in the inflated membranous calyx which is ’5— *8 inch long- 
globose, slightly angled, with very narrow mouth and unaltered lobes. 

Occurs in the snbhim&Iayan tract at elevations probably not exceeding 1,000 feet. On 
waste ground. Flowers and fruit almost throughout the year, 

2. With&nia coagalans, Dunal . — A small shrub with suberect steins 
1-2 feet high and up to '75 inch diameter. Branches densely clothed 
with grey tomentum. Leaves 1 — 3 by '4 — 2 inches, usually lanceolate- 
oblong, sometimes ovate, obtuse, thick, clothed with a minute persistent 
not easily detachable greyish tomentum, dull glaucous-grey on both sides, 
base narrowed into a stout petiole. Petiole 0 — '5 inch long. Blowers 
'25 inch diameter, yell/ywish-green , dioecious, in axillary clusters. 
Pedicels 0 — ‘2 inch long, deflexed. Calyx ‘15 inch long, tomentose. 
Corolla ‘2 inch long, stellately mealy outside; lobes reflexed. Berry 
•3 — '6 inch diameter, globose, red, smooth, closely girt by the enlarged 
somewhat leathery calyx. 

Occurs in the vicinity of Pipalkoti in the Alakhnanda valley of Forth Grarhwal- 
Here it is found growing in crevices in the bare rocks at 5,000 feet elevation, but it is 
not common. It has also been collected qjt Gangolihat in the Almora district. Flowers ; 
April-May, 
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LXIY.— BIGNONIACE^E. 

Trees or shrubs, sometimes climbing, rarely herbs. Leaves opposite, 
rarely alternate or whorled, 1 — 3-pinnate, rarely simple, exstipular (in 
Indian genera). Flowers hermaphrodite, irregular, in racemes or 
panicles, often large and showy. Oalyx spathaceous or 2 — 5-lobe&< 
Corolla 2-Iipped, tubular-ventricose ; lobes 5, subequal. Stamens 4, 
didynamous, often with a fifth present but usually imperfect ; inserted 
where the corolla-tube is suddenly swollen. Disk usually conspicuous. 
Ovary 2-celled (in Indian genera); ovules many; style long; stigma 
usually 2-Iobed. Fruit an elongate 2-valved capsule, the valves separat- 
ing from the often swollen axis, rarely indehiscent, Seeds prominently 
winged. 

T, — Leaves 1-pinnate. 

1\ A email shrub ■with trailing stems ••• 1, Ampkioonw. 

0 2. A tree M* If* 2. StereospArmim, 

IX— Leaves 2-3-pinnate ... 3. Oroxylum, 

1- AMPHICOME, Lindl 

Herbs or underehmbs. Leaves alternate, simply pinnate; leaflets 
toothed. (Talyx campanulate, truncate or 5-toothed. Corolla-tube 
elongate, widened upwards ; lobes 5, entire, nearly equaA. Stamens 
included ; anther-cells with a tooth-like appendage near the base. Ovary 
subsessile. Capsule linear smooth, loculicidally splitting on one side. 

Amphlcome arjjuta, Lindl. — A small glabrous shrub with weak trail- 
ing stems 1 — 3 feet long which are usually herbaceous, but sometimes 
softly woody and attain '5 inch diameter. Young shoots pink. Leaves 
imparipinnate, 2*5 — 5 inches long. Leaflets 5 — 7, opposite or alternate; 
the terminal one 1-2 by ‘3-v9 inch, lanceolate, gradually acuminate, 
sharply 1-2-serrate, base rounded or cuneate; the lateral one half to 
two-thirds the size of the terminal, base unequal-sided ; all rather fleshy. 
Petiolule 0 — '1 inch long. Flowers in terminal lax racemes 4—8 inches 
long. Pedicels *3-^'8 inch long. Bracts ‘15 — '25 inch long, linear or 
lanceolate. Calyx campanulate, persistent; tube ‘2-'3 inch long with 
5 linear teeth ‘1 — ‘15 inch long. Corolla pink above and yellow below 
the constriction in the tube ; tube 1*3 — 1*6 inches long, constricted below 
the middle; limb ’6 — '8 inch across. Capsule 3 — 6 by ’15 — *2 inch, 
slightly curved. Seeds oblong, about ‘1 inch long with a narrow mem- 
branous wing at each end terminating in long hairs. 

Occurs along the main Himalayan range between 5,000 and 8,500 feet. Not *very 
common, usually growing on precipitone rocks. FJowero : MAy— Jnly. 
ber-Octabflr 
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2* STEREOSPBRMUM, Cham . 

Trees. Leaves opposite, imparipinnate ; leaflets entire or toothed. 
Blowers in large lax terminal panicles* CaJlyx campanulate, truncate, 
or unequally Globed. Corolla tiibular-companulate. Stamens 4 with a 
rudimentary fifth, included* Style siended; stigmas 2. Disk cupular, 
fleshy* Bruit an elongate terete or 4-angled capsule, loculicidally 2- 
valved; septum thick corky cylindrical, pitted to contain the winged 
seeds. 

Stereospermum suaveolens, DC. Yem, Pddula or Padeli , Gen* — 
A medium-sized deciduous tree up to 7 feet girth and 60 feet high. 
Bark pale brown or grey, slightly rough. Blaze *5—7 inch, with coarse 
very short fibre, pale yellow or pale orange closely and uniformly striped 
with a darker shade. Young parts tomentose and glandular. Leaves 
12 — 24 inches long. Leaflets 5 — 9, 3 — 6 by 2-3*5 inches, broadly elliptic, 
abruptly short-acuminate, entire, coriaceous, scabrid above and pubescent 
on the veins beneath when mature, base usually unequal, lateral nerves 
8 — 12 pairs. Petiolules '1 — ‘3 inch long. Blowers fragrant, in lax 
drooping glandular-pubescent terminal panicles 9 — 18 inches long. 
Calyx '4-'5 inch long, viscidly hairy. Corolla 1*2 — P6 inches long, 
villous within on the lower side; lobes wrinkled; limb pinkish, tube 
brownish on one side, pale yellowish on the other, the central portion of 
the lower lip yellow. Capsule 12 — 24 inches long by *5 — *7 inch 
diameter, cyliodric but somewhat angled, brown densely covered with 
elevated pale specks. Seeds P5 by *3 inch, including the membranous 
wing at each end* 

Oeeare throughout the area up to 4,500 feet. Fairly common in open dry mis- 
cellaneous and sal forests, especially in grassy areas. Plo'wera : May-Tune, Fruit ■ April- 
May, 

3* OEOXYLTJM, Vent 

Small frees* Leaves large, opposite, pinnately compound; leaflets 
entire. Blowers large, in long terminal racemes* Calyx campanulate, 
coriaceous; limb truncate or obscurely toothed* Corolla, large, fleshy, 
campanulate ; lobes 5, subequal. Stamens 5, perfect, somewhat exserted* 
Disk large* Ovary compressed; stigma 2-lobed* Bruit a very large 
septicidally 2-valved capsule, compressed parallel to the septum. 

Oroxylum indicnm, Vent Vem, Tantia , G_ Pharkat , A, — A 
small deciduous tree up to 4 feet girth and 40 feet high* Bark pale grey 
with silvery portions, smooth, sometimes thinly corky. Blaze ;5 — 1 inch, 
soft 4 fibrous towards the interior, bright yellow usually tinged with 
chlorophyl towards the exterior. Leaves 2 — 4 feet long, clustered 
towards the ends of the branches, 2-3-pinnate, Petiole and radius with 
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small raised lenticels. Pinnae opposite, 3-4 pairs, the 2-3 lower paim 
bi pinnate at the base. Pinnules 5-fo.Iiolate. Leaflets 2*5 — 5 by 
1'5 — 4 inches, broadly ovate or elliptic, acuminate., base rounded, 
glabrous. Petiolules of the lateral leaflets '2 — ‘6 inch long. Flowers 
2-3 inches diameter, purple, fleshy, foeitid, in large, erect, terminal, 
pedunculate, unilateral racemes. Peduncle 2-3 feet long, stout, hollow. 
Pedicels *2 — F2 inches long. Calyx 1 inch long, coriaceous, persistent. 
Corolla up to 4 inches long, campanulate with 5 rounded lobes. Capsule 
a flattened, rigid, reddish-brown, curved, almost woody pod l-2'5 feet 
long by 2‘B-3‘5 inches broad. Seeds numerous, fiat, winged all round 
except the base, 2-3 inches across the wing. 

Occurs throughout the subhmi&layan tract and central and outer hill ranges up 1 1 
3.000 feet. Not uncommon in open miscellaneous forests. The leaves turn purplish befoic 
falling. Flowers : June July. Fruit : January— March. 
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LXV.— ACANTHACE M. 

Herbs or shrubs, rarely trees. Leaves usually opposite and entire, 
often furnished with linear cystoliths which appear as translucent marks 
in fresh leaves and as raised lines (leaves Uneolate) in dried leaves, 
exstipulate. Flowers hermaphrodite, irregular, in cymes racemes or 
spikes, rarely solitary. Calyx o-paidite (in Thunbergia of several small 
teeth). Corolla 2-lipped or subequally 5-loberl. fitanieng 4 or 2, inserted 
on the corolla-tube, sometimes a staminode fifth. Disk usually conspi- 
cuous. Ovary superior, 2-celled : ovules 1-many in each cell ; style 
simple; stigma usually 2-lobed. Fruit a loculiddal capsule, valves often 
elastically recurved, the septum splitting. Seeds usually hard and 
attached to upcurved supports (retinacula), often clothed with elastic 
hairs which spread out when wetted. 

I. — A large climber ... 1- Thunbsrgia. 

Il.-^Shrubs, erect or suberect, not climbing. 

A. Calyx of 4 sepals, the outer pair the largest ... 2. Barleria, 

■ B. Ofelyx 5-partite 

1. Corolla-lobes subequal 

(а) Stamens 2 ... ... ... 3. D&dalacanthw, 

(б) Stamens 4. 

* Ovules or seeds 4. 

(0 Corolla-lobes twisted to the left in bud. 

t Braoteales very large, reticulate ... 4. PeiatfdiiMtt. 

ff Braoteoles linear or 0 * ... ... 5. Strobifanthes. 

{ii} Corolla-lobes imbricate in bud ... 6. A$ysta3i& r 

** Ovules or seeds moue than 4 ... ... 7, AedhvnantheTa. 

*2. Corolla distinctly 2-Iipped. 

(&) Corolla orange or buff ... ... 8- Phlogacanihus* 

(6) Corolla white often with purplish spots or 
linesmen the lips. 

* Corolla less than *75 inch long ... 9. Lepidagatiii£, 

** Corolla more than '75 inch long ... 10. Adhatoda. 

( c ) Corolla purplish-red or pint with spots or 
veins on the lips. 

* Corolla more than 1 inch long ... ... 11- Peristrophe. 

** Corolla less than X inch long. 

(i) Corolla purplish-red with a white branched 

vein on the lip 1£- •Ttfjtfeftf- 

(it) Corolla pink with a few purple spots on the 

lip * tT , . » «♦, t ., 18. Biciipterj. 
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I. THUNBERGIA, Linn. f. 

Climbers, rarely erect. Leaves opposite. Flowers axillary or in 
racemes ; bracts at the base of the pedicels leaf-like; bractedes large, 
enclosing the flower-buds.* Calyx small, annular, usually 10 — 16-toothed. 
Corolla-tube ventricose, curved; limb oblique ; lobes 5, twisted to the left 
in bud. Stamem 4, didynamous; anther-cells sometimes spurred. Bisk 
conspicuous. Ovules 2 in each cell. Fruit a globose capsule with a flat 
hard sword-shaped beak. Seeds 4 , glabrous. 

Thunbergia coccfnea, W all . — A profusely-branched climber with 
dextrorse stems up to 2 inches diameter and 45 feet high. Bark pale 
brown, roughish, with conspicuous raised lenticels sometimes arranged 
in longitudinal lines. Blaze l-'2 inch, not fibrous, whitish or greenish. 
Twigs smooth, green, hollow, glabrous or nearly so. Leaves 3 — 6 by 
1*5— -3 inches, ovate-oblong or ovate-lanceolate, acute or acuminate, base 
cordate or rounded, margin more or less sinuate or sometimes obscurely 
blunt-toothed, glabrous above, glabrous or glabreseent beneath basal 
nerves 5 — 7, prominent beneath. Petidle '7 — 2*5 inches long, dilated 
towards the base, glabrous or with a few hairs near the top. Flowers 
*7 — 1*1 inches long, arranged in rows 2 — 5 together in the axils of bracts 
along the rachis of axillary and terminal drooping raceme* 3 — 8 inches 
long. Pedicels *25 — *6 inch long. Bracts leaf-like passing towards the 
base of the inflorescence into sessile leaves. Bracteoles *5 — *9 inch long, 
'ovate, purplish, more or less cohering on one side, suhpevsistent. Calyx 
white, consisting of a narrow 5-toothed rim. Corolla-tube bright yellow 
tinged with red outside, the reflexed lobes carmine. Capsule 1 — 1*5 
inches long, the globose basal portion *7- *8 inch diameter. 

Occurs along t he subhmialayan tract and outer hill ranges between 1,000 and 3,000 
feet. Appears to be aearce. Generally found in shady ravines and moist localities, 
Flowers r December — February- 

2, BARLERIA, Linn. 

Shrubs or herbs, often spinescent. Leaves opposite, entire, usually 
lineolate. Flowers showy, usually in spikes* Calyx 4-partite, the lobes 
in opposite pairs, the outer pair the larger, anterior lobe often 2-fid. 
Corolla with elongate tube, funnel-shaped upwards ; lobes 5, subequah 
imbricate in bud* Stamens 2 perfect, 2 rudimentary and often a 
rudimentary fifth* Disk large, often cupular* Ovules 2 in each cell; 
style long* Fruit an ovoid or oblong capsule, % or 4-seeded below the 
middle. Seeds usually hairy* 

L— Armed with sharp spinas. Flowers ornngaryeUow ... 1. PHonitti, ' 

IT i -Unarmed, Flowers blue or rose-coloured. 

1. Leaves 1—^5 inches long. Outer sepals pecfci- 

nat^ly toothed . 9. orr'afata. 

2, Leaves 6 — 11 inches fopg* Outer sepals entire 3, stra'ffosa* 



i * Barlerift Prionitis, Lhn.^A shrub 2 — 5 feet high* much 
branched, usually armed with spines (modified bracts) winch are straight, 
slender or flattered, sharp, pale grey or whitish and usually about '5 
inch long. Leaves variable in size, I l 5 — 4 inches long, elliptic , acumi- 
nate at both ends, cuspidate, glabrous or more or less pubescent beneath 
especially when young; lateral nerves 4-5 pairs. Petiole '5 — 1 inch long 
or 0 in the upper leaves* Flowers 1 inch diameter, orange-yellow, 
solitary in the lower axils becoming spicate above* Bracts '5 — 1 inch 
long, elliptic or linear-oblong, foliaceous, cuspidate. Bracteoles ‘3 — '5 
inch long, spinous. Calyx-lobes *4-‘3 inch long, outer elliptic-oblong, 
inner linear, cuspidate* Corolla 1 — l'g inches long, pubescent outside ; 
limb as long as the tube, somewhat 2-Iipped* Capsule '5 — 1 inch long, 
with a solid beak, glabrous* 

There is a single sheet of this species at Dehra Dun collected by Colonel Davidson 
in the Kosi valley and Mr* H. <J* Champion informs me that it is found, though rare, 
in the Ranikhet Division. According to Dnt-hie this speciaa is common in the plains 
adjoining our area and: j is sometimes used as a hedge plant. Flowers : October — January, 

Barleria cristata, Linn* — A deciduous or subdeciduous shrub 
with usually erect sometimes prostrate stems 1 — 5 feet high and up 
to ’6 inch diameter. Bark pale brown, slightly rough* Leaves very 
variable both, in sbse and shape, 1 — 5 by *4 — 1'5 inches, elliptic elliptic- 
oblong or lanceolate, acute or acuminate, base narrowed into the petiole, 
more or less ^dpreesed-hairy on both surfaces especially, on the nerves 
beneath ; lateral nerves 4 — 6 pairs* Petiole up to '5 inch long* Flowers 
'7 — 1 inch across, pale violet-blue to rose colour, in axillary and terminal 
short spikes. Bracts 0* Bracteoles '2 — *5 inch long, linear-lanceolate* 
Calyx cleft nearly to the base; outer lobes '5 — 1 inch long, elliptic, 
pectinaterly-toothed, the spinulose teeth tipped by a hair, strongly nerved 
and leaf-like, persistent and scarious in fruit; inner lobes ‘2-‘3 inch 
Jong, linear-lanceolate* Corolla. 1 — Vo inches long, pubescent outside; 
tube about as long as the limb* Capsule '5-' 6 inch long, glabrous* 

Occurs throughout the area up to 5,000 feet. Common in dry places. The plant 
is verjp variable in habit sometimes producing annual shoots from a woody rootstock and 
sometimes forming a woody stem up to 5 feet high. I suspect two species may be 
included in the above description, namely* a larger plant with blue flowers and a smaller 
plant with rose-coloured? flowers found generally at higher elevations. Flowers: October* 
November. Fruit : December- January. 

3. Barleria sfcrfgosa, Willd . — An erect shrub 2 — 6 feet high with 
stems up to \5 inch diameter* Bark smooth, pale brown* Leaves 5 — 11 
by 2'5“4 h 5 inches, elliptic-ovate or elliptic, acute or acuminate, base 
narrowed and decurrent on the petiole, sparsely adpressed-hairy on 
both surfaces chiefly on the nerves, dull or slightly glossy Above, pale 
beneath; lateral nerves 5 — 7 pairs, arcuate, prominent and often tinged 
purple beneath* Petiole 0 — 1 inch long below the winged portion. 
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Flowers 1'3 — 1‘5 inches diameter, blue, in compact, bracteolate, one- 
sided, densely adpressed-hairy, terminal and axillary spikes 1 — I S inches 
long. Brapteoles '4 — *7 inch long, lanceolate. Calyx rather densely 
adpressed-hairy; outer sepals imbricate in a row, '8 — 1‘2 inches long, 
ovate, green, persistent, with prominent violet-tinged nerves; inner ‘3 
inch long, linear, acute. Corolla 1*5 — 2 inches long, glandular-hairy 
r outside. Capsule *7-*8 inch long, glabrous. 

Oocurs in tiie Bubliiiualayan tract and outer MU ranges between 1,000 and 4,000 feet. 
F airly common in shady (forest and ravines, Flowers : November — January. 

3. DrEDALACAIfTHUS, T. Anders. 

Shrubs or underehrubs, rarely herbs. Leaves opposite, entire or 
obscurely toothed, lineolate. Flowers usually showy, in spikes, heads 
or corymbs. Bracts usually large. Calyx-lobes narrow. Corolla 
with slender itube, widened only near the mouth, lobes twisted to the 
left in bud. Stamens 2, glabrous. Ovules 2 in each ceil. Style long ; 
stigma simple, linear. Fruit a clavate capsule. Seeds compressed, 
hairy. r 

Daedalacanthus nervosus, T. Anders. — A small evergreen shrub 
with erect stems 2 — 6 feet high and up to *75 inch diameter, often only 
herbaceous but ultimately woody. Bark pale, quite smopth, papery. 
Leaves 6 — 12 by 2‘5 — 5 inches, elliptic or ovate, acuminate, cuneately 
attenuated into the petiole, entire, glabrous or pubescent on the 
nerves ; lateral nerves 7 — 12 pairs, conspicuous, arcuate. Petiole '5 — 1*5 
inches long. Flowers *7 — : 1 inch diameter, blue, in erect axillary and 
terminal dense spikes 1 — 3 inches long; terminal spikes panioled, the 
axillary solitary. Bracts '5 — ‘75 inch long, obovate, cuspidate, glabrous 
or minutely pubescent, whitish with green veins.- Calyx *25 — ‘35 inch 
long. Corolla 1 — 1'25 inches long; tube cylindric, narrow, widened near 
the top ; limb spreading. Capsule ‘6 inch long, glabrous, Seeds 
normally 4. 

Occurs throughout the area up to 4,000 feet- Fairly common in moist shady places. 
Flowers : March- April* Fruit : April-May. 

4. PETALIDIUM, Nees. r 

Shrubs ,or undershmbs/ Leaves opposite, entire or toothed, 
.Flowers in contracted axillary cymes or racemes, often crowded on 
shortened lateral branehlets, sometimes reduced to a single flower ; 
Bracts narrow or absent; bracteoles large* Calyx 5-pertite; lobes un- 
equal, narrow. Corolla ventricose straight or curved; lobes 5, subequal. 
Stamens 4, didynamous* Ovules 2 in each cell; style long; stigma with 
2 unequal lobes, Emit a clavate compressed capsule* Seeds 2 or i 
hairy. 


t 
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Petelidium barlerioides, Nees.— A deciduous or subdeciduous shrub 
with weak, straggling rarely subscandent steips up to 12 feet high and 
1'5 inches diameter, with much swollen nodes. Barb fairiy smooth, pale 
brown. Twigs obscurely 4-angled with a large pith. Leaves 3 '5 — 7 by 
2—4 inches, ovate or elliptic, acuminate, entire, base obtuse or rounded 
abruptly narrowed and produced as a narrow wing to the petiole, glabrous 
above, sparsely clothed with minute hairs beneath, lateral nerves 6 — 11 
pairs, conspicuous beneath. Petiole '76 — 4 inches long. Flowers 
solitary, the tube half-hidden by two green leaflike bracteoles, terminating 
axillary peduncles '2 — '6 inch long which are arranged in a spike-like 
i nflorescence . Bracteoles '7 — 1 inch long, strongly nerved, ovate, acute, 
rcarious in fruit. Leaves of the inflorescence about 1 inch long at the 
time of flowering. Calyx glandular-hairy without; lobes linear-lanceo- 
late, ’3 — ‘6 inch long. Corolla tubular-ventricose, 1*3 — l'S inches long, 
white, the tube pinkish-brown inside with reflexed fulvous hairs. 
Capsule '5-' 6 inch long, glabrous, cuspidate. 

* Occurs throughout the subhimalayan tract and outer hill ranges up to 3,000 feet, 

rarely penetrating to the central ranges. Fairly common along the base of the hills, 
especially on steep banks bordering nalas," Flowers: March — May. 

5. STROBILANTHES, Blume. 

* 

Shrubs undershrubs or herbs, often gregarious, sometimes only 
flowering periodically and then dying. Leaves opposite, often unequal, 
toothed or subentire, usually lineolate. Flowers spicate, capitate or 
panicled, usually with 1 floral bract and 2 bracteoles. Calyx deeply 5- 
fid, lobes narrow, one often longer. Corolla tubular-ventrioose, straight 
or curved; lobes 5, rounded. Stamens usually 4 didynamous, rarefly 2. 
Disk small or prominent. Ovules 2 in each cell ; style linear; stigma of 
one linear-lanceolate lobe, the other obsolete. Fruit a 2- or 4-seeded 
capsule. Seeds compressed, glabrous or hairy. 

I. — Bracts densely imbricate forming strobiiiform spikes 1. 

H.— Bracts not imbricate* 

A, Twigs distinctly but narrowly winged ... 3. 

B, Twigs not or very obscurely winged, 

1. Leaf use usually cordate ... 3. 

%. Leaf-base narrowed, never cordate. 

(а) Leaves softly hairy on both surfaces ... 4. 

(б) Leaves glabrous or puberulous. 

* Flowers mostly in pedunculate few-ftoweted 

heads, 

(i) Bracts pubescent .... 5. 

(if) Bracts glabrous ... ... ... G 

** Flowers in pairs arranged in one-sided 
spikes. 


auriculatu#. 
quadrangular is* 
alatus. 
glutinosus . 

angusUfrons* 

Balhausianat* 
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(0 Annual shoots produced at the ends of 
’ a mueh-brancked tall woody stem. J 

' Flowers pale violet . ... ... 7. WallichH. 

07) Annual shoots tall erect and unbranched 
and produced from close to the ground. 

Flowers dark violet ... ... 8. atropurpurette . 

1. Strobilanthes atmcnlatus, Raw.— A deciduous shrub 1—8 feet 
high with softly woody suberect straggling stems up to ‘5 inch diameter. 
Bark pale brown. Twigs quadrangular, glabrous or nearly so. Leaves 
often unequal in the same pair, the larger 5 — 10 by 1'5 — 3 inches, oblong- 
lanceolate, acuminate, base narrowed and again widening into an ear- 
like expansion, serrulate, thin, sparsely hairy above and piiberulcrus on 
the nerves beneath, somewhat scabrous; lateral nerves 10—14 pairs, 
arcuate. Petiole 0. Flowers *5 inch diameter, pale or dark violet, in 
compact strobiliform axillary and terminal spikes 1'5 — 4 inches long and 
quadrangular in cross-section. Bracts green, densely imbricate, ;2-‘3 
inch long, obovate, obtuse, densely pubescent and (var. Edgeworthiana) 
with long white ciliate hairs, glandular. Calyx '2-*3 inch long with 
ligul&te pubescent and (var. Edgeworthiaiia) ciliate lobes. Corolla 1 inch 
long with a double dark line along the palate inside, nearly straight, 
puberuloua without. Capsule '3- l 4 inch long, glabrous. Seeds hairy. 

The type occurs throughout the tubhimalayau tract and outer hill ranges between 
1,000 and 2,000 feet usually in shady forest, but it is not very com noon. r According to 
Mr. H. H. Haines it Sowers periodically at intervals of about 0 years, ^have also fo*md 
var. Sdge-worthiana on the outer hill ranges between 2,500 and 5,000 feet. Flowers : 
November — March. Fruit : April -May. 

%. StrobHanthes qiiadfangnlaris, Clarke, — A deciduous shrab with 
erect stems 1-3*5 feet high, only -the basal portion up to 6 inches above 
the ground persisting and becoming somewhat woody. Twigs pubes- 
cent, quadrangular and narrowly winged. Leaves 6 — 12 by 2*5 — 5 
inches, elliptic, acuminate, serrate, base cuneate and narrowed to form 
a wing to the petiole, sparsely clothed on both surfaces but especially on 
the nerves with short stout- hairs ; lateral nerves 11 — 13 pairs, arcuate. 
Petiole 0 — 1 inch long, usually 0. Flowers '5-'G inch, diameter, deep 
purple,, in few-flowered pedunculate terminal and axillary heads. Ped- 
uncles 1 -t 3 inches long, often with opposite branches, puberulous. 
Bracts ovate, acute, pubescent, caducous. Bracteofes. 0. Calyx with 
5 unequal spathulate lobes '25— ‘5 inch loBg, densely glandular-hairy 
outside. Corolla 1-1'5 inches long, pubescent without. Capsule '5-'6 
inch long, glandular- pubescent. 

Occurs along the slopes of the main Himalayan range between 6)000 and 8,500 
feet. Appears to be local in its distribution, but is abundant and gregarious in some 
localities. It is found in forest. Flowers : August — October. Fruit r November. 

8. Strobilanthes alatus, Nets.— An erect deciduous shrub 1—3 feet 
high of which only the basal portion up to 6 inches above the.- ground 
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persists and Is somewhat woody. Hwigs more or less quadrangular, 
clothed with downwardly directed pale hairs, glandular or not, Leaves 
4 7 by 2-3*5 inches,, ovate, caudate-acuminate, base cordate or broadly 
rounded (rarely narrowed abruptly and confluent with the wings of the 
petiole), crenate-semite, membranous, persistently pubescent or glabres- 
cent when mature ; lateral nerves S— 11 pahs of which the lowest 3-4 pairs 
arise within '5 inch from the base of the midrib. Petiole 1 — 5 inches long 
or 0 in the upper leaves, narrowly winged throughout or at least near the 
top. Flowers '7 inch diameter, deep violet-blue, in interrupted viscous- 
hairy usually panicled spikes which soon lengthen out. Bracts lanceolate 
or oblong, caducous, Bracteoles *2 inch long, caducous, Catfyx ‘3 inch 
long ; lobes lignlate, glandulardiairy, one larger than the others- Corrolla 
l l 3 — T5 Inches long, paler coloured towards the base, hairy without, 
keeled on one side. Capsule '6-' 7 inch long, glandular-hairv or glabres- 
oent. Seeds hairy. 

Occurs throughout the hills between 5 ,000 n n cl 8,000 feet , Very ti mi m f m n ud 
tioiucwhat gregarious, chiefly in oak threat, Flowers : August — October, Fruit : October- 
Novetbber, 

4* Strobflanthes gluttnosus, Nees. — An evergreen or deciduous 
shrub 2 — 4 feet high with stems up to 1 inch diameter, swollen at the 
nodes. Bark smooth, pale yellowish -brown. Twigs sometimes ob&cure- 
ly quadrangular, tomentose but only glandular in the region of the 
inflorescence * Leaves often unequal in the same pair, the larger 4*5 — 9 
by 1*5 — 3 inches, elliptic, acuminate, base cuneate and usually narrowed 
to form a short wing to the petiole, erenate-serrate, dull green above, 
clothed with soft rather dense eglandular hairs on both surfaces; lateral 
nerves 7 — 12 pairs, arcuate, much impressed above and raised beneath. 
Petiole *3 — 3 inches long, tomentose* Flowers 1*2 — 1'5 inches diameter, 
solitary in the axils of br’act-like leaves or the upper in short capitate 
spikes. Bracts '3 inch long, ovate; bracteoles *2-*3 inch long, lignlate; 
both densely hairy and viscid. Calyx *3^-'5 inch dong with linear 
viscous-hairy lobes. Corolla 1'75 — 2'1 inches long, pale lilac or pale 
blue with a purple branched vein along the palate inside, the lower half 
of the tube white. Capsule *5 — *8 inch long, glandular-hairy. Seeds 
hairy, * 

Occurs throughout the hills between 2,000 and 7,000 feet. Common and often 
somewhat gregarious in moist and shady forest, moat commonly associated with banj* 
The leaves are usually not aromatic when crushed, rarely slightly so. Flowers : November — 
March. Fruit : March- April. 

5. Strobilanthes an^ustifroiis, Clarke . Vem, P&theura or Patoti, 
'NQ.rr—A.n evergreen or subdeciduous shrub usually 3-4 but occasionally 
0 feet- high with steins up to 1 inch diameter, often weak and supported 
by surrounding vegetation. Bark fairly smooth, pale brown. Twigs 
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more or less quadrangular, glabrous. Leaves 3 — 8 by 1'25 — ST inches, 
elliptic, elliptic-ovate or-lanceolate, acuminate, base rather abruptly 
narrowed to form a short wing to the petiole, serrate, puberulous above, 
glabrous or pubei'ulous beneath, crliate ; lateral nerves 6—9 pairs, arcuate. 
Petiole 0 — 2 inches long, winged upwards. Flowers '7 inch diameter, pale 
bluish-purple, in lateral and terminal paniculate spikes ; the spikes often 
head-like, pedunculate. Bracts : the upper "4 inch long, ovate, pubes- 
cent, caducouB ; the lower foliaceous, persistent. Bractecfles '2 inch long, 
caducous. Calyx ‘3 — '5 inch long with linear glandular-pubescent 
lobes. Corolla 1'5 — 2 inches long, nearly straight, glandular-hairy with- 
out. Capsule '3 — ’5 inch long, sparsely glandular-pubescent. Seeds 
hairy. 

Occurs throughout ths hills between 2*000 and 7,000 feet. Common in secondary 
miscellaneous forest and open scrub, not .noticeably gregarious. Flowers : September— 
December, 

6. Strobilantbes Dalhousianus, Clarke . — A subdeciduous Bhrub, 
usually 2-3 feet high but occasionally up to 5 feet, the greater portion 
of the stem persistent and attaining *5 inch diameter, sometimes more 
or less procumbent and rooting at the nodes. Bark fairly smooth, 
lenticellate. Twigs ipore or less quadrangular, glabrous or with pale 
spreading hairs. Leaves variable in size, usually 4'5 — 11 by 1'75 — 3‘5 
inches, elliptic, acuminate, serrate, base gradually narrovfed to form a 
wing to the petiole, glabrous or puberulous on’ both or only one side, some- 
times puberulous only on the nerves, dull green above, pale beneath; 
lateral nerves 7 — 12 pairs, arcuate, prominent on both surfaces, raised 
above. Petiole 0— '5 inch long. • Flowers ‘6 — 1*2 inches diameter, 
violet purple or mauve, rarely white, in heads or very short pedunculate 
spikes. Bracts "2 — '5 inch long, orbicular, concave, glabrous, caducous. 
Bracteoles similar to the bracts but smaller. Calyx-lobes ligulate, '3 
inch long exeept.one which is longer, puberulous or densely glandular- 
hairy outside. Corolla 1'2 — 2 inches long, the lower half of the tube 
paler coloured and curved, glabrous outside. Capsule '5-‘6 inch long, 
glabrous. Seeds hairy. 

Occurs throughout the hills between 4,500 and 7,000 feet, > T ery common and often 
gregarious in oak forests, especially in moist shady ravines. I have united S, Dalhausi- 
anus and S . p&nts temnoides, T. Anders, in the' above description as the distinctions 
given Jby C. B. Clarke in the F. B, I, which are mainly based on relative hairiness of 
the leaves and calyx appear to pass into one another. I have found both growing together 
and both occupy approximately the same range of elevation. In the F. B. I. the stamens 
are shown as glabrous; in all the specimens I have examined I have found them hairy. 
Flowers : August — November. 

7. Strobilanthes Wallichil, Nee s. Vem. Jimla or Jam, NG.~ 

A deciduous much-branched shrub usually 3—6 feet high but occasionally 
up to 10 feet with a perennial woody stem up to 8 feet high and 1'5 
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inches diameter. Bark pale yellowish-brown, l'aitiy smooth, lenticellate. 
h'odes more or less swollen. Twigs quadrangular, not or very obscurely 
winged. Leaves on flowering shoots 1*5-6 by *7 — 2 inches, elliptic- 
oblong, caudate-acuminate, narrowed into a long winged petiole, serrate 
or crenate- serrate, thin, membranous, with scattered short' bail's on botli 
surfaces, especially along the nerves and leaf-margin; lateral nerves 6 — 8 
pairs, arcuate. Petiole up to 2 inches long or the upper leaves sessile. 
Flowers *6 — '8 inch diameter, pale purple or pale violet, in pail’s arranged 
in lax terminal and axillary one-sided spikes, Bracts foliaceous, variable 
in size. Bracteoles small or 0. Calyx with 5 ligulate glabrous or 
glandular-hairy lobes *4-'o inch long in dower lengthening to nearly 
twice this in fruit. Corolla 1 — 1'5 inches long, the tube bent in the 
middle of its widest portion, glabrous or sparsely glandular-hairy outside. 
Capsule '5 — *7 inch long, glabrous or glandular-hairy. Seeds hairy , 

Gccute in the central and interior ranges between 7 S 000 and y,500 feet. Common and 
very gregarious, often in forests of At its W tbbiawOr, Quercus dilatata and Quercus 
x eitmcarpifoUa and usually on north aspects. The growth of this speuies is often very 
dense and covers many square miles. Until the year of flowering takes place this 
species has little or no smell, but when it flowers the whole plant becomes very aromatic 
and gives off a strong musk-like scent which becomes still further intensified as the 
fruit ripsns m the autumn at which season it can be detected with a favourable wind at 
a distance of half a mile- This peculiarity is shared in common with 8. atro-purpttreus , 
Nees, and it *nay be presumed that the strong scent is intended to prevent sheep and goats 
from destroying the seed as these two species are a valuable fodder and suffer much from 
browsing* Flowering takes place periodically, probably at intervals of 12 years, the 
flowers appearing in August and September. I found it flowering gregariously around 
Marban in Malta. Chnndpur and again all round Pandukeshwar, both in North (rarhwEil, 
b ISIS. 

8. Strobilanthes atropurpureus, Nees . — An undevshrub with a 
perennial stout woody rootstock which is sometimes raised 2 — & inches 
above the ground surface and produces erect, unbiuncbed, quadrangular, 
annual, herbaceous stems 2 — 7 feet high and '3 — '5 inch diameter, which 
show a tendency to become winged in the region of the inflorescence* 
Stems much swollen just above each node, and when the stems are 
coloured pink or red as is often the case there is a conspicuous whitish 
band across the swelled portion* Leaves on sterile shoots up to 11 hy 
4‘5 inches, elliptic-oblong, caudate-acuminate, crenate-serrate, base 
narrowed into a long winged petiole, lateral nerves 8 — 15 pairs, arcuate ; 
on flowering shoots 2 — 5 by 1 — L5 inches, ovate or ovate-lanceolate, 
base more abruptly narrowed into the much shorter winged petiole, with 
scattered short hairs on both surfaces, especially along the nerves and 
leaf-margin* Petiole up to 2 inches long or the upper leaves sessile* 
Flowers 1 — 1'25 inches diameter deep violet or dark .purple, rarely 
white, in pains arranged in lax terminal and axillary one-sided spikes. 
Bracts foliaceous, variable in size, the lower indistinguishable from the 



396 


LEV.— ACANTHACE#! * 


le ayes, Bracteoles small or 0* . Calyx with 5 'liguiate glabrous or glan- 
dular-hairy lobes, *S-'6. inch long in flower, lengthening, to nearly twice 
this in fruit. Corolla 1 — 1; 5. .inches long, the tube bent in the middle 
of its widest portion, glabrous outside. Capsule ’5—1 inch long, 
glabrous. Seeds hairy* 

Occurs on the Antral and interior ranges between 7 ( 50G and 10,500 led. Common 
and very gregarious but Joetil ; often in mixed deciduous forest, usually on north aspects. 
Flowering "probably at intervals of .13 years, the flowers appearing from Juno to August. 
Fruit: October. ...... r , . 

6. ASYSTASIA, Blunw; ’ 

Herbs or undershnibs* Leaves opposite, usually entire* Flowers 
in lax or dense, usually second s simple or compound, spikes or racemes. 
Bracts and bracteoles usually small* CJalyx 5-pariiite ; lobes narrow* 
Corolla-tube cylindric below, inflated above ; lobes 5* Stamens 4, 
didynamous, perfect* Ovary hairy; ovules 2 in each cell; style linear, 
stigma 2-fid or subcapitate* Fruit an elliptic capsule with contracted 
solid base. Seeds 4, compressed, glabrous* ^ 

Asystasia macrocarpa, Nees > — All evergreen shrub with weak 
rambling or trailing steins up to 12 feet high and 1 inch diameter. 
Bark pile yellowish-brown, smooth. Blaze '1 inch or less, green with a- 
viscous slimy juice* Twigs smooth, green, striate, with ariarge pith* 
Leaves variable in size, mostly 5—9 by 1'5 — 3'5 inches, entire, elliptic 
or ovate, acuminate, base narrowed and decurrent on the petiole, hairy 
on both surfaces when young, glabrous or glabrescent above and sparsely 
hairy beneath when mature; lateral nerves 7 — 10 pairs, arcuate, pro- 
minent beneath ; those towards the ends of the branches often smaller, 
sessile and narrowly lanceolate. Petiole ’5 — 3 inches long. Flowers 
75 inch diameter, dull pink or pinkish-mauve, in lax one-sided axillary 
and terminal racemes 1 — 5 inches long. Bracts lanceolate 7 — '25 inch 
long. Pedicels up to '2 inch long* Calyx 2-S inch long, tinged purple 
and clothed with short glandular hairs* Corolla 1*2 — 1*5 inches long, 
glandular- pubescent outside, with reflexed hairs in the constricted portion 
of the tube inside* Capsule I '3 — 1'4 inches long, the basal -two-thirds 
contracted and seedless, glandular-hairy* p 

Occurs throughout the subhimalayan tract and outer hill ranges between 1,000 and 
3,000 feet* Bather scarce, usually in ravines and on the banks of watercourses. Flowers : 
January —April, 

7* /E CHMANTHEPl A , Nces. ■ 

Shrubs* Leaves opposite, orenate* Flowers in sessile clusters 
arranged in a trichotOmous or secmnd panicle ; bracts and bracteoles linear * 
Oalyx 5 -partite ; lobes linear* Corolla-tube cylindric 'at the base, 
suddenly widened near the middle; lobes 5, rounded* Stamens 4, 
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cHdynamous* Ovary densely hairy at the apex; ovules 4—6 in each 
t;ell ; stigma- large, simple* Fruit a narrow, oblong, 6— R*f sometimes 12) 
seeded capsule. Seeds compressed, hairy or glabrous. 

Aechmanthera tomentosa, Nees . Vetx. Bairara s NG, Janiia , 
^ erect subdeciduous shrub 2 — 6 feet high with stems up to 2‘5 
inches diameter* Stems and leaves clothed with long, spreading, 
jointed, capitate hairs, the stems often clothed in addition with a dense 
white felted tome id am, ultimately deciduous* Twigs quadrangular with 
a large pith* Blaze ‘25 — ’35 inch, soft, shortly fibrous, pale yellow 
turning green on exposure. Leaves 3*5 — 7 by 2 — 4 inchf/s, ovate or 
oblong-lanceolate, acute or shortly acuminate, base rounded or cordate, 
crenukte, softly tomentose on both surfaces, lateral nerves 12 — 16 pairs; 
all nerves deeply impressed above giving u rugose appearance* Petiole 
5— 3’ 5 inches long. Flowers ‘7-'8 inch diameter, deep violet or dark 
purple, in 4 — 8-flow ere d clusters on the spreading branches of an open 
terpiinal leafy panicle. Bracts ‘4 — ‘8 inch long, ligulate, glandular' 
hairy* Calyx ’ 4 inch long, glandular-hairy. Corolla ‘7 — 1 inch long, 
tubulav-ventncose, glabrous or pubescent without, with 2 hairy lines 
on*the palate within. Capsule linear, pubescent, about as long as the 
calyx. * 

Occurs throughout the hills between S,QOO and 7,000 feet, . Very common find 
gregarious in many types of forest, but especially in cFnV forests. At higher elevations 
the stems are usually annual and 1*2 feet high. The leaves turn varying shades of 
purple before falling. 'Flowers : August — October at intervals of several years, and pinnfR 
flower sporadically nearly every year as well. The description given above includes the 
typical form as ’well as variety WalHchii. Tho latter is separated on account nf its danst: 
woolly tomentum and the ex- current connective, bnti.I do not find these ths I n- 1 ion ^ coincide 
with any welhmurked field characters. 

8* PHLQGACANTHUS, Nets. 

Shrubs or herbs. Leaves opposite, usually entire. Flowers in 
thyrses or narrow panicles, rarely simple racemose or in axillary cymes. 
Bracts small ; bracteoies small or absent* Calyx 5-partite, lobes narrow. 
Corolla tubular, ! curved ; limb oblique, 2-lipped* Stamens 2 and some- 
times 2 small staminodes. Ovules 5 — 8 in each cell; stigma pointed* 
Fruit an elongate many-seeded capsule. Seeds glabrous or hairy. 

Flowers in dense terminal or subtcrmiruU apiciform 
panicles ..* ... ... ... ... 1. thyr&iflarus. 

Flowers axillary, solitary or in 2^-4-flowered cymes .*. 2* $p. 

1. Phlogacanthns thyrsifiorus, Nees. Vern. Kaldom or Kawa- 
donij SG„ and B.— An evergreen or stibdeciduous shrub 6 — 12 feet high 
with stems up to 3 inches diameter. Bark pale brown, slightly rough, 

■ mealy-cbrky . Bias® V'2 inch , wh ite or pale yellow. Twigs pale often 

■ whitish, with large pith. Young shoots quadrangular and narrowly 
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winged ot with raised ridges at the angles. Leaves 7 — 15 by 1*75 — 4 
inches, oblaneeol&te oblong-lanceolate or -elliptic, entire, acuminate 
usually caudate, base cuneate, glabrous, very dark glossy green above, 
pale and glauceseent beneath; lateral nerves 8 — 12 pairs, arcuate. 
Petiole *8 — 2'5 inches long. Flowers orange-red, in dense spike-like 
densely pubescent panicles 4 — 12 inches long ; spikes terminal or sub- 
terminal, usually solitary. Bracts '3 — '7 inch long, linear, densely pubes- 
cent, Pedicels '05 — ‘2 inch long. Calyx "3-'4 inch long; lobes linear, 
setaceous. Pedicels and calyx clothed outside with purplish-brown 
pubescence. Corolla '5 — '8 inch long, villous. Filaments yellow. 
Anthers purple. Capsule 1 — 1'2 inches long, sub-quadrangular. 

Occurs throughout the ffubhimalayan tract and outer hiU ranges between 1,000 and 
3,000 feet. Common in the Bhabsir in rapines nnd dense moist forest. Flowers : March- 
April, Fruit : April— June. 

% Phlogac&nthus, sp. — A subdeciduous shrub 6 — 10 feet high. 
Leaves 5 — 8 by 2 — 4 inches, elliptic, acuminate, entire, base narrowed 
to form a short wing to the petiole, clothed on both surfaces with dense 
short velvety pubescence when young, glabrescent when mature, lateral 
nerves 7 — 9 pairs, arcuate. Petiole up to 1 inch long. Flowers *5 inch 
long, orange or buff with dark purple veins , solitary or 2 — 4 together in 
short axillary cymes up to '5 inch long. Pedicels '15 — *25 "inch long. 
Calyx cleft almost to the base ; the 5 lobes narrowly oblongs acuminate, 
■3-'4 inch long. Pedicels and calyx clothed both inside and out with 
short close velvety pubescence. Corolla rather densely puberulous and 
glandular outside, tubular-inflated nearly from the base; limb small 
with ovate erect segments. Stamens glabrous, curved and piiotmding 
about '25 inch beyond the corolla. Capsule elongate, *8 — 1*2 inches 
long, glabrous. Seeds 8, pubescent. 

The species described above has been collected by Mr. W. J. Lambert near Baram 
nit about 2,500 feet elevation in the Bo ri valley, East Almora, and by Mr. H. G. Champion 
at Pipaltot in the HaJdwani Division at 4,500 feet elevation. Flowers : February, Fruit : 
Match. 

This %ecies differs from P. pubinervkis , T. Anders. in possessing larger leaves and 
fewer-flowered cymes {2— 10-flowered in P, pubin&Tvkts). The calyx-teeth are longer and 
are velvety-pubescent on the outside as are also the pedicels, whilst the&e parts are glabrous 
or nearly so iu true pubinervins. r 

9. lepidagathis, Wind. 

Herbs or undershrubs. Leaves entire, crenate or senate, usually 
lineolate. Movers sessile, usually in dense bracteate usually secund 
often fascicled spikes or heads; bracts usually conspicuous, braeteolee 
narrower. Calyx deeply 5-lobed; lobes unequal, the two anterior more 
cr less connate. Corolla-tube cylmdric below, suddenly expanding and 
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2-lipped above, upper lip 2-fid, the lower 3-lobed. Stamens 4, didyna- 
mona. Ovules 2 in each cell; stigma capitellate, shortly 2-lobed or 
entire. Fruit a conoid or oblong 2 — 4-seeded capsule. Seeds hairy. 

I.— Bracts terminating in a sharp spine. Stems often 

exceeding *25 inch diameter. Spikes 4-ffariouslv 
symmetrica] ... ... J. 1. enspidata, 

H.— Bracts not spinous. Steins not exceeding *25 inch 
diameter. Spikes unilateral. 

1. Steins usually dark purplish. Corolla spotted 

on the mid -lobe of the lower lip only 2, purpuricaulis. 

2. Sterna pale or whitish. Corolla spotted on both, 

lips . , * ... ... . . . 3. h yalina. 

1. Lepldagathis cuspidata, Ness . — A small deciduous shrub with 
rather stiff branches, the stems 1 — 3 feet high and up to '75 inch 
diameter. Bark pale brown and ultimately somewhat corky, silvery- 
grey or whitish on the branches. Young shoots glandular-hairy. 
Leaves variable, the lower 4n- 8 by 1‘25 — 2'5 inches, ovate, acuminate, 
rnucronate, entire, base abruptly narrowed and produced as a narrow 
win^ to the petiole, slightly pubescent, lateral nerves 7-8 pairs arcuate ; 
the upper much smaller, often only '5 inch long, elliptic, glandular- 
pubescent, passing gradually into the bracts. Flowers '4^5 inch long, 
dull white spotted with purple or purplish-brown on the lower lip and 
closely lined with purple or piirplish-brown on the upper, in terminal 
usually dense*spikes 1 — i inches long. Bracts *4-*5 inch long, elliptic, 
foliaceous, green, glandular-hairy, spine-tipped. Bracteoles 'S inch long, 
spinous. Calyx-segments unequal, up to ’5 inch long, glandular- 
pubescent, spine-tipped. Corolla pubescent outside. Capsule '3-‘4 inch 
long, ovoid-lanceolate, glabrous. 

Occurs throughout the area up to 6,000 feet- Common on steep bare rocky or sbaly 
slopes, on road cuttings and similar exposed positions- Flowering commences when all 
the larger leaves have fallen. Flowers ; February — April. Fruit : April-Msy, 

2* Lepidagathis purpuricanMs, Nces . — A deciduous or subdeci- 
duous undershrub with slender erect or suberect stems 12 — 24 inches high 
and up to '15 inch diameter, persistent and becoming somewhat woody, 
Twigs often tinged with purple. Leaves in each pair often unequal, 
2'5 — 5 by '7 — l'l inches, lanceolate, entire gradually tapering at 
both ends, more or less pubescent on both surfaces when young, glabrous 
or glabrescent when mature, lateral nerves arcuate 5 — 7 pairs. Petiole 
0 — '2 inch long below the decurrent leaf-base. Flowers arranged in two 
parallel lines forming dense unilateral spikes "5 — 1‘5 inches long, axillary 
and terminal, usually on dwarf lateral shoots. Spikes 3— 11-flowered, 
solitary or clustered. Bracts Solitary, *1 inch long. Bracteoles 2, linear- 
lanceolate, J 2 inch long, 1-nerved. Calyx with 4 subequal 1-nerved 
segments '2 inch long and one 5-nerved segment '3 inch long, Bracteoles 
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tmd calyx glandular-pubescent. Corolla white or pale mauve with darker 
mauve spots on the mid-lobe of the lower lip only; tube *25 inch long; 
lower Jip '3 inch across. Anthers glabrous. Capsule *25 — *3 inch long, 
oblong- I j i nccola E e , glabrous. Seeds 4, 

Occurs &Ion£ the Bhabar and oui;er hill ranges between 1,000 and 5,000 feet. Common 
on banks and on. gravelly or rocky soils in open forest, Flowers March- April when nearly 
leafless, Fruit: April May. ■ 

3. Lepid&gathis hyalina, Nees , — An evergreen or subdecidaoiiis 
imdershrub with suberect or more often prostrate stems up to 24 inches 
long and '2 inch diameter, scarcely woody and often rooting at the nodes. 
Bark smooth, pale yellowish-brown or whitish. Leaves very variable 
in size even on the same plant, usually X'5 — 4’5 by '5 — 2 inches, ovate, 
acuminate, margin sinuate, base narrowed and decurrent on the petiole* 
rather densely clothed with short hairs on both surfaces ; lateral nerves 
6—10 pairs, arcuate. Petiole 0—5 inch long below the decurrent leaf- 
base. Flowers in dense unilateral spikes, clustered several together in 
dense terminal heads * 5—1* 75 inches long. Bracts and bracteoles 
similar, ’25 — '3 inch long (those subtending the spikes slightly larger), 
1 -nerved, ovate -lanceolate. Calyx-segments *25 inch long, 4 subequal 
and 1 slightly broader, with 1 principal and 2—4 subsidiary nerves „ 
Bracts, bracteoles and calyx-segments clothed with long si ]]jy hairs and 
scattered short glandular ones. Corolla .white spotted on both lips 
with pale yellowish-brown and at the tip of the mid-lobe ox the lower 
lip with mauve; tube ’2 — ‘25 inch long; lower Jip '2 — ‘25 inch across. 
Anthers slightly hairy. < Capsule "2 inch long, glabrous. Seeds 4. 

Occurs throughout the area up to 5,000 feet. Abundant in the Bhabar tract, usually 
In open forest. Flowers : March- April. Fruit i Aprii-May. 

10. ADHATODA, Nees . 

Shrubs. Leaves opposite, entire, Flowers subsessile in the axils 
of opposite bracts of axillary and terminal, sometimes thyrsiform, spikes. 
Bracts and bracteoles large, not membranous. Calyx ■ 5-lobed, the 2 
lowest lobes subconnate. . Corolla 2-Iipped ; tube short ; upper lip helmet- 
shaped, subentire; lower spreading, 3-lobed, Stamens 2, near the top 
of the corolla-tube. Stigma entire. Ovules 2 in each cell. Fruit a 
clavate-oblong capsule with long solid base. Seeds. 1-2, compressed. 

Adhatoda Yasica, Nees . Vern. Basinga, Gen, Basig, A. — An 
evergreen shrub 5—10 feet high with stems up to 1’5 inches diameter. 
Bark yellowish-brown, fairly smooth. Leaves 4 — 8 .fay 1'5— 3 inches, 
elliptic or lanceolate, acuminate, base harrowed, minutely pubescent, 
especially when young; lateral nerves . 8-~ 14 pairs, - arcuate. Petiole 
'5 — 1 inch long. ' Flowers in dense axillary' pedunculate, .spikes 1—4 
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inches long* Peduncles 1 — 4 inches long, stout* Bracts and bracteoles 
'4 — ‘8 inch long, foliaceous, green, minutely pubescent* Calyx '3 — '5 
inch long, with 5 oblong-lanceolate, glabrous or pubescent, equal lobes* 
Corolla ‘9 — 1*1 inches long, white throughout or with a branched pale 
purple vein on the lower lip inside, pubescent outside; the lower 
lip ‘4 — '& inch across* Capsule '75 — 1 inch long, pubescent* 

Occurs throughout the area tip to 4,500 feet. Often densely gregarious and abundant 
in many types of forest especially in river am forests. Common also on waste lands. The 
leaves have a foetid smell. Mowers : January— April. 

11* PEBISTEOPHE, Nees. 

Herbs or under shrubs* Leaves entire, lineolate. Flowers in 

clusters, the clusters often arranged in lax spreading panicles* Bracts 
1 — 4 together, exceeding the calyces and bracteoles. Calyx 5-partite ; 
lobes narrow* Corolla-tube slender, often twisted; limb 2-Hpped, the 
upper lip snbentire, the lower 3-lobed* Stamens 2. Ovules 2 in each 
cell; style filiform; stigma bifid* Fruit an ellipsoid stalked capsule* 
Seeds usually 4, compressed* 

Peristrophe speciosa, Nees * — An undershrub with weak erect or 
suberect stems 2 — 5 feet high the basal portions persistent and softly 
woody attaining *35 inch diameter* Twigs terete with a large pith, 
clothed with short felted grey hairs* Stems swollen above the nodes* 
Leaves opposite, very variable in size, the larger 4 — 8 by 2 — 4 inches, 
elliptic, acuminate, base cuneately narrowed into the petiole, shortly 
pubescent on both surfaces especially along the nerves; lateral nerves 
8 — 10 pairs, arcuate. Petiole 1—4*5 inches long, pubescent* Upper leaves 
often much smaller and subsessile. Flowers in small bracteate clusters 
terminating the spreading branches of a large terminal leafy panicle. 
Panicle-branches clothed with spreading pale grey hairs* Bracts h 4— '6 
inch long, linear-oblong or spathulate, hairy* Calyx ’3 inch long, 
deeply divided into 5 setaceous lobes* Corolla magenta-pink, the upper 
lip with a few purple spots on a whitish ground near the mouth of the 
tube; tube '9 — IT inches long, very slender, twisted through an angle 
of 180 degrees; lips nearly as long as the tube. Stamens protruding 
about *5 inch beyond the tube* 

Occurs throughout the area between 1,000 and 4,500 feet* Common and more or 
less gregarious in moist shady localities. Flowers ; January — March. 

12* JUSTICrA, Linn, 

Herbs or shrubs* Leaves entire, usually Iineolate* Flowers sessile 
or subsessile, in spikes or panicles, rarely solitary oa: in dense cymes; 
bracts various; bracteoles small or absent* Calyx 4-5-partite, lobes 
narrow. Corolla- tube as long as or shorter than the limb ; limb 2-lipped, 

26 

* 4 1 
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the upper lip 2-lobed or subentire, the lower 3-lobed. Stamens 2; 
filaments often dilated; anther-cells with a white basal appendage. 
Ovules 2 in each cell; style filiform; stigma 2-fid. Fruit an ovoid or 
ellipsoid capsule, sometimes with a long seedless base. Seeds 4. 

Justicia pubigera, Wall^kn undershrub with weak herbaceous 
stems 1 — i feet high, erect or struggling, the basal portion up to about 
18 inches from the ground often somewhat woody and perennial attaining 
*3 inch diameter. Joints swollen above the nodes. Twigs terete, clothed 
with pale spreading hairs. Leaves opposite, variable in size, the lower 
4 — g by 1*5 — 3 inches, elliptic or ovate, acute or bluntly acuminate, 
base cuneately narrowed, puberulons on both surfaces especially along 
the nerves, thin, membranous, dull green above, lateral nerves 6 — 8 
pairs; the upper leaves smaller. Petiole '3 — 1*5 inches long. Flowers 
in few-flowered, lax, axillary, pedunculate, dichotomous cymes 1 — 4 
inches long. Peduncles '5 — 2'5 inches long. Bracts linear, T — T5 
inch long. Calyx ‘25 inch long in flower, segments linear, glandular- 
hairy outside. Corolla *5 — '7 inch long, .bright purplish-red, the lower 
lip with a conspicuous white branched vein ; tube somewhat inflated 
from near the base, glandular-hairy outside. Capsule ’8-‘9 inch long, 
clavate, pubescent . r 

Occurs throughout the central and inner ranges between 3,0G& and 6,000 feet. 
Scarce. Usually in moist forests- Elowers : Augnst--Oetober. 

13. LICLIPTEBA, Jus$. 

Herbs or undershxiibs. Leaves entire or sinuate, lineolate. 
Flowers sessile or subsessile, in clusters or panicles of cymes, often 
together with imperfect flowers or their bracts ; flowering bracts smaller ; 
bracteoles linear. Corolla-tube slender, limb 2-lipped, upper lip entire 
or emarginate, lower 3-lobed. Stamens 2. Ovules 2 in each cell; style 
filiform; stigma bifid. Fruit a clavate capsule with solid base. Seeds 
compressed, glabrous. 

Dicliptera bupleuroldes, Nees. Syn. D. Roxburghiana, Nees . var. 
bupleuroides , Glarhe. — A tufted herb or undershrub 4 — 3 feet high with 
a short perennial basal portion which is sometimes softly woody. Twigs 
quadrangular or ribbed, with a large pith, usually pubescent on two 
sides. Leaves very variable in size, those in a pair often unequal, the 
larger usually 3-4 by 1*5 — 2 but occasionally up to 8 by 3‘5 inches, 
ovate, acuminate, entire, base cuneately narrowed into the petiole * 
sparsely hairy on both surfaces; lateral nerves pairs. Petiole '5 — 3 
inches long. Flowers in denJse, compound, axillary, sessile, capitate 
cymes and terminating short axillary branchlets 1'5 inches long. 
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Bracts up to *5 inch long, cuspidate or shortly instate, hairy. Calyx 
‘2-*3 inch long, segments setaceous, hairy but not glandular. Corolla 
'6 — '8 inch long, pink the upper lip with a few purple spots on a whitish 
ground near the mouth of the tubs ; lips about as long as the tube ; tube 
twisted through an angle of 90 degrees. Capsule '2 — ‘25 inch long, 
pubescent. 

Occurs throughout the area from 1,000 to 6,500 feet. Very common in open forest 
and as a weed near cultivation. Floorers : October — April* 
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Herbs, shrubs or trees. Leaves opposite or wborled, simple or 
rarely digitate, ©^stipulate. Inflorescence various. Flowers herma- 
phrodite, rarely polygamous, usually irregular, often showy * Calyx 
inferior, gamosepalous, usually 4- or 5-lobed (rarely more), persistent 
and often accrescent, sometimes 2-lipped. Corolla gamopetalous, 
usually 2-lipped and 5-lobed, or two posterior lobes connate into 
one, sometimes subregular. Stamens usually 4, didynamous, rarely 2 
or more than 4, inserted on the corolla-tube; filaments free. Ovary 
2 — 4-celIed, entire or 4-lobed, ovules usually 2 sometimes I in each cell; 
style usually slender, stigma entire or bifid. Fruit usually drupaceous 
with a single stone or 4—1 bony pyrenes, rarely capsular and 1 — 4- 
celted. 


I.— Leaves digitate 
H.— Leaves simple. 

JL flowers in dense capitate or cylindric spikes ... 
B. Flowers in cymose panicles. 

1? Flowers regular. Stamens all equal 

2, Flowers 2-lipped or 4-5-lobed. Stamens un- 
equal. 

(а) Flowers 1-2 inches diameter, brown and 

yellow 

(б) Flowers *75 inch diameter or less. 

** Calyx 5 — "75 inch diameter, funnel-shaped, 
bright orange or scarlet 

** Calyx small, not brightly coloured. 

+ Fruit with 1 pyrene. Flowers very 
small 

Fruit with 4 pyrenes or capsular. 

(!) Flowers *7 inch diameter or more. 
Inflorescence and young shoots not 
clothed with purplish hairs 

(ii) Flowers '2 — ’6 inch diameter. In- 
florescence and young shoots more 
or less clothed with purplish hairs... 


1. Fite. 

2 . L&ntana. 

3. Callicurpa. 

4. Gm&Iina. 

5. Rolmsfeioldia. 

6 . PreiriniL, 

7. C leTodtindron, 

8 . ftaryopteTis, 


1. VITEX, Linn . 


Trees or shrubs. Leaves opposite, digitately 3 — 7-foliolate, some- 
times 1-foliolate. Flowers in cymes forming panicles or corymbs. 
Calyx campanula!© or tubular-campanulate , truncate or shortly 5-Iobed. 
Corolla small, 2-lipped, upper lip 2-lobed, lower 3-lobed the midlobe 
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much the longest* Stamens 4, didynamous, usually exserted* Ovary 
2 — i-celled; style filiform; stigma bifid* Fruit a drupe; mesocarp 
fleshy; endocarp a bony normally 4-celIecl pyrene* 

Vltes Negundo, Linn * Verm Shiwa. or Siwdli , Gen, — A large 
deciduous shrub up to 15 feet high and 2'5 feet girth, the stems often 
decumbent at the base, spreading widely and sometimes rooting in 
contact with the ground. Bark pale somewhat reddish-brown, slightly 
rough, peeling off in thin papery strips. Blaze ‘15 — '25 inch, slightly 
fibrous, pale yellow with a few indistinct pale orange streaks* Twigs 
white- tomentose. Leaves digitately 3— 5-folioIate. Petiole 1-2 inches 
long* Leaflets 2—6 by '4 — L5 inches, lanceolate, acuminate, entire 
erenate or coarsely serrate, nearly glabrous above, covered with fine 
white tomentum beneath, the terminal the largest on a petiolule "4 — 1 
inch long, the lateral on shorter petiolules or sub-sessile, Flowers *2 — 
'3 inch diameter, lavender or white, in opposite cymes arranged in 
oblong terminal panicles 2 — 8 inches long which are often branched at 
the base* Calyx *1 — '15 inch long, white-tomentose. Corolla ‘3 inch 
long, tomentose or puberuloue outside. Drupe '15 inch diameter, 
black* 

Occurs throughout the area up to 4,500 feet. Common, especially bordering large 
streams, in dry river beds or in open misceUaneons forests of the Bhabax. It sometimes 
forms small gregarious patches. Flowers : March — August* r 

2. LANTANA, Linn . 

Erect or subecandent, often rambling, pubescent or scabrous 
shrubs; branches 4-angled, sometimes prickly* Leaves simple, opposite 
or temate, often rugose. Flowers in pedunculate capitate ovoid or 
cylindric spikes; bracts conspicuous, persistent* Calyx small, membran- 
eous, truncate or obscurely toothed* Corolla-tube slender; lobes 4 or 5, 
spreading. Stamens 4, didynamous, included* Ovary 2-celled; ovules 
1 in each cell; style short; stigma oblique, subcapitate* Fruit a drupe 
with 2 bony 1-seeded pyrenes. 

Flowsr-heads floon elongating* Bracts ovate* Branches 

not rough *** „** I* indica. 

Flower-heads not elongating* Bracts lanceolate* Branches * 

rough with very small prickles .*. .*. 2. Camara. 

1. Lantana indica, Roxb. — An erect shrub 2 — 6 feet high. 
Branches quadrangular, densely adpressed-hairy. Leaves opposite, 
3'5 by '4 — 1'75- inches, ovate, rather variable, usually very rugose 
with impressed nerves above and prominent veins beneath, subacute, 
base rounded or narrowed, crenate-serrate, finely pubescent or more 
or less scabrid above, more or less densely pubescent beneath or villous 
on the nerves only. Petiole ’1 — *3 inch long* Flowers *2-'3 inch 
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diameter, white or pale purple, imsccnted in close heads which soon 
become ovoid and finally cylindric and 1 — l‘S inches long in fruit. 
Peduncles 1 — 3 inches long, somewhat lengthening in fruit, slender, 
quadrangular, hairy, axillary. Bracts ovate or obovate, acuminate, 
softly hairy on both sides, the lower up to ‘5 inch long, the upper 
smaller. Calyx about '05 inch long,, truncate. Corolla-tube '25 — '35 
inch long, pubescent outside; lobes 4, rounded. Bruit 15 — '2 inch 
diameter, purple. 

There are specimens at Debra Dun from Kaladhungi in the Ramnagar Division 
and from Haini Tal and it is reported to occur in the East AJmora Division. It will 
probably be found throughout the area up to 5,000 feet, though scarce* Elopers more or 
less all the year round* 

2. Lantana Camara, Linn. — An evergreen or deciduous sh'rub 
usually 4 — 8 feet high with densely entwined sarmentose branches up to 
2 inches diameter which when supported climb up to 20 feet high. Bark 
pale brown, roughish. Blaze '2 inch, somewhat fibrous, pale yellowish 
darkening on exposure. Twigs more or less prickly, pubescent, prickles 
whSn present hooked. Leaves opposite, 2 — 4 by 1-2 '5 inches, ovate or 
ovate-oblong, subacute, base subcordate truncate or cuneate- and slightly 
decurrent on the petiole, crenate-serrate, upper surface rugose with im- 
pressed nerves, very scabrid with rough hairs above, somewhat less 
scabrid beneath. Petiole ‘2 — 1 inch long. Blowers ‘25 — '3 inch diame- 
ter, orange, yellow, red or purple, in umbelliform capitate heads which do 
not lengthen in fruit. Peduncles 1 — 3 inches long, hispid, axillary. 
Bracts '25 inch long,' lanceolate, hispid. Calyx nearly ‘1 inch long. 
Corolla-tube ‘3 — '5 inch long, slender, pubescent outside; lobes 4, 
rounded. Bruit ‘2 inch diameter, greeuish-black. 

Occurs m the eubhimalayan tract and outer bill ranges up to 5,000 feet, "Very common 
and gregarious on waste lands near cultivation in the Bhabar and is proving a trouble- 
some pest in many parts of India. It is indigenous to America, The flowers have a 
strong smell resembling that of the black currant* Flowers more or less throughout the 
year* 

3* CALLICAEPA, Linn * 

Trees of shrubs with the young parts stellately tomentose. Leaves 
opposite, rarely tern ate. ..Blowers small, in axillary usually corymbose 
dense pedunded ‘cymes. Calyx small, truncate or minutely 4-lobed. 
Corolla tubular-campanulate ; lobes 4. Stamens .4-5, exserted. Ovary 
imperfectly 2-ceIled ; style long ; stigma capitate or 2-lobed. Bruit 
a small drupe with 1 — 4 bony pyrenes. 

A tree. Leaves entire. Drape purple ... ... 1.. arborea. 

A shrub, Leaves erenate. Drupe white ... .... 2. m(tCTOfhylla, 

1. Callicarpa aiborea, Roxb. Vem. Kumhar, Gen. — A small 
evergreen tree up to 3 feet girth and 35 feet high.. Bark dark brown, 
somewhat rough and thinly corky. Blaze ’4 — ‘7 inch, not fibrous or 
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with coarse short fibre, white or yellow sometimes with a few 
orange- brown streaks, the whole turning orange on exposure, 
juice turning black on the blade of a knife. Twigs with a 
large pith and clothed with rough stellate pubescence. Leaves 
opposite, 6’5 — 15 by 2'75 — 6’5 inches, ovate lanceolate .or narrowly 
oblong, long-or short-acuminate, margins undulate entire, base rounded 
or cuneate, densely stellate-tomentose on both aides when young, 
glabrous or nearly so and rather glossy above when mature, densely 
clothed with pale grey pubescence beneath, lateral nerves 8 — 12 pairs, the 
reticulate smaller nerves prominent beneath. Petiole ‘8 — 2 inches 
long, stout, densely stellate-tomentose. Flowers ’*15 inch diameter, 
lilac or mauve, sweet-scented, in many-flowered axillary dichotomous 
corymbose cymes 2'5 — 5 inches across. Peduncle '5 — 1*5 inches long, 
stout. Inflorescence-branches and calyx densely clothed with pale 
stellate tomentum. Drupe '1 inch diameter, purplish-black. 

Occurs throughout the area up to 4,000 feet. Fairly common in the Bhabar and 
outer hill range®. Flowers : April— June and probably October. Fruit : August ^and 
December — J anuary. 

2. Callicarpa maorophylla, Vahl. Vera. Data, Gen. — An ever- 
green or subdeciduous shrub 5 — 10 feet high with spreading branches up 
to 2 inches diameter. Bark lenticellate. Blaze '25 in$i, whitish 
rapidly turning orange-brown. Twigs, leaves beneath and inflorescence 
densely stellate-tomentose. Lea%'es opposite, 4 — 10 by 1 — 1 inches, 
elliptic oblong or ovate-lanceolate, acuminate, crenate, clothed above 
when young with stellate pubescence ultimately glabrescent, densely 
grey-tomentase beneath ; lateral nerves 10 — 15 pairs, prominent beneath. 
Petiole 4 — "8 inch long, stout, densely stellate-tomentose. Flowers 
‘•1 inch diameter, pink, in axillary dichotomous cymes 1*5 — 3 inches 
across. Peduncles ‘3 — 1 inch long, stout. Corolla ‘1 inch long; tube 
eylindric. Drupe "15 inch diameter, white, succulent. 

Occurs throughout the ares between 1,000 and 6,000 feet. Common and found in 
many different types of forest including so!. Flowers : June — August. Fruit : December 

— ■ February. 

4. GMELINA, Linn. 

Trees or shrubs, sometimes spinose. Leaves opposite. Flowers 
large, yellow or brownish, in small or panicled cymes; bracts usually 
small. Calyx campanulate, shortly 5-toothed or subentire. Corolla 
obliquely campanulate or funnel-shaped ; limb 4-5-lobed. Stamens 4, 
didynamous. Ovary 4-celled; style slender; stigma shortly bifid. 
Fruit a succulent drupe with hard 2 — 4-celled endocarp. 

Gmellna arborea, Roxb. Vera. Kumhsr or Khamsra, Gen.— 
A medium-sized deciduous tree up to 8 feet girth and 60 feet high. 
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Bark pale ashy or grey with blackish patches, smooth, with conspicuous 
circular lenticela, exfoliating in thick woody plates. Blaze '5-’6 inch, 
not fibrous, pale orange finely mottled with darker orange* Leaves 
4 — 10 by 3 — 7 inches, broadly ovate, acuminate or caudate, entire, 
densely tomentose on both surfaces when quite young, glabrous above 
and glabrescent and glaucous beneath when mature ; base usually 
truncate with a short cuneate attenuation at the stop of the petiole ; 
lateral nerves 5 — 7 pahs, the lowest pair sub- basal. Petiole 2 — 6 inches 
long, glandular at the t,op. Blowers 1 — 2 inches diameter, reddish or 
brown and yellow, appearing with the young leaves and arranged in 
cymes of 1 — 3 flowers along the branches of hairy lateral and terminal 
panicles 3-4 inches long. Calyx '2 inch long, densely fulvous -hairy. 
Corolla 1-1*5 inches long; limb 2-lipped, the upper 2-Iobed, the lower 
3-lobed and twice as long as the upper* Drupe ‘75 — 1 inch long, 
obovoid, seated on the calyx. 

Occurs throughout the area up to 3,000 feet. Fairly common in the Bhabar but 
not common in the hills. The herbarium specimens of this tree from our area seem to 
belong to vat, canescens t Haines which is distinguished by the grey-pubescenfe under- 
surface of the leaves. In the typical form the pubescence is stellate, whilst in var. 
glttucescens, Clarke the undersurface is glabrous. Flowers ; March- April, Fruit : May- 
June. 


• 5, HOLMSKIOLDIA, Retz. 

Straggling or climbing shrubs. Leaves opposite. Blowers in short 
cymes; bracts small. Calyx broadly obconic, subtruncate, membranous, 
coloured. Corolla-tube curved ; limb oblique, 5-Iobed* Stamens 4, didy- 
namous, exserted* Ovary of 2 carpels, each 2-celled; stigma shortly 
bifid. Bruit an obovoid drupe, included in the accrescent calyx^ 4- 
lobed nearly half way down, separating into 4 — 1 pyrenes. 

Hohnskioldia sanguinea, Retz . — A shrub 5 — 10 feet high with 
straggling weak often pendent branches and stems up to 2‘5 inches 
diameter. Twigs quadrangular with a large pith. Young shoots pubes- 
cent, Bark pale brown, smooth, the papery exterior followed, by a 
'green layer. Blaze '1 — '3 inch, cheesy, yellow. Leaves 2‘5 — 5 by 
1'75 — 3'5 inches, ovate, acuminate, base truncate or subcordate, sub- 
entire crenate or crenate-serrate, puberulous and pubescent on the 
nerves beneath; lateral nerves 3 — 5 pairs. Petiole ‘5 — 1’5 inches long. 
Blowers '3 inch diameter, bright red, in few-flowered axillary cymes 
*5 — 1 inch long, the cymes usually panicled at the ends of the branches. 
Calyx ’5 — ‘75 inch diameter, orange or scarlet, persistent and enlarged 
in fruit. Corolla '75 — 1 inch long. Drupe ‘2-*3 inch long, nearly dry. 

Occurs ttovmghoufc the subhimalayan tract? and central and outer ranges between 
t»000 and 4,000 feet. Fairly common in dry miscellaneous forests* Flowers : October—- 
December. 
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6. PBEMNA, Linn. 

Trees or shrubs, sometimes climbing, rarely herbaceous, Leaves 
opposite or ternate, entire or toothed. Flowers smal], often polygam- 
ous in usually corymbose cymose panicles* Calyx small, 2 — 5-toothed 
or subentire, sometimes lipped* Corolla-tube short, often villous withm; 
limb 2-lipped, 4-5-IobecL Stamens 4, didynamous* Ovary of 2 com- 
pletely or incompletely 2-ceiIed carpels; stigma shortly bifid. Fruit a 
small drupe with a. 1— 4-celled stone, seated on the calyx* 

T.— Flowers In spike-like panicles .♦* .**1* interrupts 

IL-FIowera in corymbose panicles. 

1* A tree* Petiole '4—1 inch long, not channelled 

above* Calyx 5-toothed and enlarged in fruit 2* 'mucronoia. 

2* A shrub. Petiole *6 — 3 inches long, distinctly 
channelled above* Calyx 4-toothed and not 
enlarged in fruit ... *,* ■** 3* larbatti. 

1. Premna interanpta, Wall. — An erect shrub or scrambling 
climber with stems up to 15 feet high and 2 inches diameter. Bark pale 
brown, somewhat corky, leoticellate. Blaze white wtith distant orange 
streaks. Leaves opposite, 5 — 10 by 2 — 4’ 25 inches, elliptic or obovate, 
abruptly somewhat caudate-acuminate, entire, base narrowed into the 
petiole, puberulous on the nerves above, puberulous beneath, lateral 
nerves 8 — 10 pairs. Petiole 0 — '3 inch long. Flowers ’15 inch 
diameter, white or greenish-white, -scented, in erect or subject terminal 
and solitary spike-like densely pubescent panicles 3 — 7 inches long. 
Cymes, the upper subsessile, the lower on short peduncles up to ‘25 inch 
long. Bracts subtending the cymes up to ’4 inch long, ovate, hairy, 
persistent. Calyx about - 05 inch long, cupshaped with two rounded 
lobes, sparsely puberulous outside, persistent in fruit. 

Occurs throughout the central and inner ranges between 5,000 and 7,000 feet but 
baa not been recorded west of Paithani in North Garhwal* Scarce* Flowers : May-Juue* 
Fruit : July . 

2. Premna mueronata, Boxb. Syn. P. latifolia, Boxb. vax. 
mucronata. Venn Gauntia, H.— A small deciduous tree up to 4‘5 
feet girth and 35 feet high. Vigorous shoots often armed with stout 
spines 1—3 inches long, and such shoots often produce leaves in threes 
or rarely in fours. Bark pale, often silvery-brown *with dark grey or 
blackish parts, rougbish, exfoliating in small rounded corky scales 
usually '5 inch across or less. Blaze ’4— '6 inch, white, cheesy, not 
fibrous, with a thin milky soapy juice. Leaves opposite, 3’5-6’5 by 
2-3’ 75 inches, ovate, acuminate, base cuneate, usually entire, drying 
black, glabrous above when mature, softly pubescent especially on the 
nerves beneath; lateral nerves 4 — 6 pairs prominent beneath. Petiole . 
*4—1 inch long, not channelled above. Flowers ’1 inch diameter, 
greenish, in terminal corymbose pubescent trichotomous panicles. 
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Calyx lass than '1 inch long, pubescent, 5-tcothed. Corolla ’15 inch 
long, pubescent. Fruit '15 — ‘25 inch diameter, globose, purplish-black, 
seated on the persistent enlarged calyx. 

Occurs throughout the area up to 5,000 feoh Common in dry miscellaneous forests 
of the Bimbar. The leaves are aromatic when crushed. Plovers : April — June. Fruit i 
July, 

3* Psemna barfcata, Wail. Yem. Bakhara or Bakarcha, Gr. 
Agyuna t Gen. — A deciduous shrub 6 — 12 feet high with stems up to * 
6 inches diameter. Bark pale brown, fairly smooth, exfoliating im small 
scurfy pieces. Blaze '1— '15 inch, not fibrous, pale yellow slowly 
darkening on exposure, juice rather slimy. Leaves opposite 4*5 — 10 by 
2 — 4 inches, ovate or oblong, acuminate or caudate, base truncate or 
cimeate, often irregularly toothed towards the apex, drying green, 
puberulons on both surfaces when young, ultimately glabrous or nearly 
so and dark rather glossy green above ; lateral 'nerves 4 — 6 pairs 
prominent beneath. Petiole ‘8 — 3 inches long, distinctly channelled 
abgve. Flowers '15 inch diameter, white, in terminal corymbose 
pubescent trichotomous panicles. Calyx less than b l inch long, 
pubescent, 4-lobed. Corolla ‘15 — "2 inch long, fringed round the mouth 
of the tube with long hairs; lobes 4, 3 reflexed and 1 erect or spreading. 
Fruit ‘25 *inch diameter, globose, succulent, first purple then black, 
seated on calyx which is not enlarged in fruit. 

Occurs throughout the area between 1,000 and 5,500 feet. Common in dry 
miscellaneous scrub forests in th e hills. I h ave never seen spines formed on this 
species* nor have I seen the leaves in threes and fours. Flowers : AprihMay. Fruit : 

July. 

7. CLEEODENDEON, Linn . 

Trees or shrubs# sometimes rambling. Leaves opposite, rarely 
verticellate, simple. Flowers in axillary cymes or terminal panicles; 
bracts often conspicuous. ’ Calyx eampamilate, truncate or 5-lobed, 
persistent, often accrescent and brilliantly coloured in fruit. Corolla- 
tube slender or filiform ; limb more or less oblique with 5 spreading lobes. 

Stamens 4, didynamous, exserted. Ovary imperfectly 4-celled; style 

filiform; stigma shortly bifid. Fruit a drupe, succulent or rarely dry, 
4-grooved, separating into 1 — 4 pyrenes or drupels. 

I- — Le ewes opposite (often whorl ed in C, serraUtm) . 

Stems solid, Corolla-tube lees than 1 inch knag. 

A. Leaves narrowly oblong, glabrous at least when 

mature ... ... ... 1. serraium. 

B, Leaves broadly ovate, persistently hairy. 

1. Flowers in las panicles 3—8 inches long. 

Corolla single ... ... 2. infortunatum. 

2, Flowers in compact panicles 1—1*5 inches 

long- Corolla double ... ... 3, fragrant. 

II. — Leaves whoried. Stems hollow. Corolla-tube 3 inches 

and over ... ... ... ... 4. Siphonanthus* ■ 
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1. Clerodendron serratam, Spreng. — An erect deciduous under- 
shrub 3 — 6 feet high, the sterna wholly or partly dying back each year 
to a mrore or less woody perennial basal portion lip to '5 inch diameter. 
Twigs smooth, green, more or less quadrangular, with a large pith. 
Leaves opposite, often temate, 5 — 10 by 1'5™4 inches, oblong obovate- 
oblong or elliptic-oblong, acute, coarsely sharply and rather distantly 
serrate, rather thick, glabrous except when quite young, dark rather 
gloss y green above, somewhat glossy beneath; lateral nerves 7 — 9 pairs 
curving near the margin and running for some distance close to it. 
Petiole 0 — '1 inch long, Blowers 1 inch diameter, on the lateral cymose 
branches lot narrow terminal pubescent panicles 6 — 12 inches long. 
Bracts subtending the main branches foliaceous, up to 2 inches long. 
Upper bracts linear or lanceolate, "3 — '7 inch long. Calyx x 2 inch long, 
pubescent, Corolla-tnbe ’25 — ‘3 inch long, oblique at the month; lower 
lip pale blue or bright violet, the others white or tinged mauve. The 
whole inflorescence usually covered with a purplish-pink tomentum, 
especially the bracts and pedicels. Drupe '3 — ’35 inch diameter, ^ub- 
globose or deeply 2 — 4-lobed, first glossy emerald green, finally dark 
purple. 

Occuri throu ghont the hills between 3,000 and G , 000 feet, Fairly common on 
south aspects in chir forests. Flowers : May — July. Fruit : November. 

2. Cierodendron infortunatum, Linn. Vern. Bktmua. B. — An 

erect evergreen -shrub 4 — 8 and occasionally up to 12 feet high with stems 
up to 3 inches diameter. Bark greenish-brown, smooth, often with 
very large raised corky lenticels. Blaze *05 — *2 inch, scarcely fibrous, 
pale yellow tinged with cMorophyl outside. Twigs hairy, somewhat 
quadrangular with a large pith. Leaves opposite, 4—9 by 3*5 — 8 inches, 
ovate, shortly acuminate, base rounded truncate 'or snbcordate, dentate 
or sometimes entire, hairy on both surfaces, dull green above; lateral 
nerves 5 — 8 pairs prominent beneath. Petiole 1 — 6 inches long. 
Prowers ‘7— 1'2 inches diameter, white with a red spot in the centre, 
sweet-scented, in large, lax, terminal, subcorymbose, pubescent panicles. 
Bracts *5 — 1 inch long, foliaceous, pink, deciduous. Calyx '4 — '6 inch 
long, 5-partite, often tinged with red. Corolla pubescent outside ; tube 
‘5 — ‘7 inch long, slender. Stamens protruding about 1 inch beyond the 
tube. Anthers purple. Drupe *25 — '3 inch diameter, subglobose, black 
when ripe, seated on the much-enlarged coraceous red calyx. 

Occurs throughout the subhimalayan tract and outermost hill ranges up to 2,600 
feet. Very common and densely gregarious in many sal forests. Flowers : January — 
April. Fruit : June, 

3. Clerodendron fragrans* R, Br t — A shrub 2 — 8 feet high. 
Leaves opposits, 4 — 8 by 3 — 6 inches, ovate, acute or shortly acuminate, 
base truncate and usually cuneately attenuate near the top of the petiole, 
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sinuate or coarsely and irregularly serrate-dentate 5 pubescent on both sur- 
faces especially when young, a few large glands near the top of the petiole ; 
lateral nerves 4 — 5 pairs, prominent beneath. Petiole 3 — 6 inches long. 
Plowers 1 inch diameter, white tinged with pink, fragrant, in compact 
terminal corymbose panicles 3 — 4 inches across. Calyx ‘5 — '7 inch 
long, cleft nearly half way down, sparsely hairy outside. Corolla 
double, glabrous outside; tube shorter than the calyx. 

Indigenous to China but cultivated at low elevations in the hills and often run 
wild in the vicinity of villages- In general appearance this shrub resembles C , infortu - 
maium. Flowers : August- September, 

4. Clerodendren Siphonanthus* R . Br . — An erect undershrub 

3 — 6 feet high with sparingly-branched usually annual and herbaceous 
steins which are fluted and hollow. Leaves in whorls of 3 — 5, 6 — 9 by 
1 — 1/5 inches, oblong or narrowly lanceolate, shortly acuminate, base 
narrowed, entire or sinuate, rarely with a few coarse teeth above, glab- 
rous, lateral nerves 6 — 10 pairs, oblique, strongly curved and anastomos- 
ing near the margin. Petiole 0 — *2 inch long. Flowers *7 inch 
diameter, white or cream-coloured, in axillary few-flowered cymes 
arranged in a narrow terminal panicle 6 — 15 inches long. 

Bracts '1 — '5 inch long, linear or linear- lanceolate. Calyx "6 

'inch long, ^ left half way down. Corolla-tube 3-4*5 inches long, slender. 
Drupe of l-j-4 connate drupels, each "3-*4 inch long, dark blue when 
ripe seated on the enlarged bright red calyx. Seeds dark brown, 
surrounded by fcetid green pulp. 

Occurs m the aubhimalayan tract up to 3,000 feet and has also been recorded by 
Mr. H. G, Champion from the Ranikhet Division. Apparently not common. Flowers : 
July* August. Fruit : September — November. 

8. CARYOPTBEIS, Bunge. 

Small trees or shrubs. Leaves opposite, toothed or subentire, 
Flowers in small dense cymes, sometimes forming terminal panicles. 
Calyx 5-partite. Corolla 2-lipped ; tube short, cylindric ; limb spreading, 
the anterior lobe largest. Stamens 4, didymmous, exserted. Ovary 
imperfectly ^celled ; style filiform ; stigma shortly bifid. Fruit a small 
globose capsule, separating into 4 concave valves with incurved 
margins, each valve with 1 seed. 

Flowers *5- *6 inch diaaneter in cymes arranged in narrow 

terminal panicles ... ... ... ... 1 . Wa lli&hi&rUi* 

Flowers r 2 inch diameter in axillary cymes, not forming 

a terminal panicle .*.2. grata. 

1* Caryopterls Walllchiana* Schauer* Vern- Mauni or 
Makmani, Gen. — An erect evergreen or subdeciduous shrub 4—12 feet 
high with stems up to 1*5 inches diameter. Bark pale trfown, rough, 
exfoliating in thin strips. Young shoots and inflorescence clothed with 
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short soft tomentum usually tinged purple. Leaves 1'5— 4 by .'6—1*2 
inches, elliptic or lanceolate, acuminate, usually erenate-serrate, base 
cuneate, puberulous on both surfaces; main lateral nerves 4 — 6 pairs. 
Petiole '3 — '5 inch long. Flowers '5-' 6 inch diameter, pale lavender- 
blue mauve or pink (the lower lobe much darker), in compact cymes 
arranged in narrow terminal panicles 2 — 12 inches long. Bracts sub- 
tending the cymes usually foliacsous and '5 — l'S inches long. Upper 
bracts "1 inch long, linear. Calyx ‘15 — '2 inch long, cleft more than 
half way down, pubescent, usually tinged purple. Corolla-tube '25 — ‘3 
inch long. Stamens and style much exceeding the corolla and arched. 
Capsule '15 — ‘2 inch diameter, pubescent, dark blue when ripe, seated 
on the persistent somewhat enlarged calyx. 

Occurs .throughout the area between 1,000 and 5,000 feet. Very common, in dry 
miscellaneous and scrub forests, also in blanks in sal forest. It is as a rule nearly 
leafless when flowering. Flowers : February — April. Fruit : May- June. 

2. Caryopteris grata, - Benth . — An evergreen shrub with erect or 
arching stems 2—4 feet high and up to 5 inch diameter. Bark 
pale brown. Young shoots, inflorescence and petioles clothed with 
dense usually purplish or violet tomentum, often coloured on one side 
only. Leaves 4 — 7 fay l'S — 2‘2o inches, elliptic-or oblong-lanceolate, 
acuminate usually caudate, erenate-serrate <or subentire, base rounded 
or cuneate, soft, membranous, with pale pubescence on both surf aces ; 
lateral nerves 5 — 9 pairs, impressed above prominent beneath. 
Petiole "5— ‘9 inch long. Flowers ‘2 inch diameter, in compact axillary 
cymes ‘3 — "6 inch long. Bracts 1 inch long, linear, pubescent. Calyx 
*1— ‘15 inch long, densely pubescent, cleft nearly half way down, 
usually tinged purple. Corolla ‘3 inch long, white tinged with pink 
or purple, the lower lip mottled or streaked with purplish-red inside. 
Fruit *15 — - 2 inch diameter, globose, bright orange or red covered with 
white resinous specks. Seeds 4 surrounded by juicy pulp. 

Occurs throughout the hills between 5,500 and 7,000 feet* Common in shady oak 
forests, usually on north aspects. The young leaves have a foetid smell when crushed, 
Flowers : March — May* Fruit : May- June. 
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Herbs or midershrubs, rarely shrubs, usually with aromatic smell 
due to ethereal oils; branches usually 4-angled. Leaves opposite or 
metimes whorled, simple or rarely pinnatisect, exstipulate. Dowers 
hermaphrodite, more or less zygoraorphic, solitary or in contracted 
cymes in the axils of leaves or bracts forming false whorls which are 
sometimes crowded into heads or spikes. Calyx inferior, persistent, 
more or less tubular, 4-5-1 obed, the lobes often forming 2 lips. Corolla 
tubular at base ; limb 4-5-Iobed or 2-lipped. Stamens inserted in the 
corolla-tube, 2 or 4 perfect, subequal or didyuamous. Disk prominent. 
Ovary 4-lobed or-partite ; ovules solitary in each lobe ; style simple, 
slender, bifid (sometimes unequally). Fruit of 4 dry (rarely fleshy), 
indehiscent, 1 -seeded nutlets. * 


I. — Blowers clustered in ovoid heads ... ... 1, 

II. — Flowers clustered in dense cylindrie spikes (often in 
axillary clusters in Golquhounu i). 

A. Spikes one-sided „. ... 2. 

B, Spikes not one-sided. 

*1. Twigs * petioles and leaves beneath more or 
^ less densely wkite-tomentose. 

(a) Stamens 2 — 4 times the length of the 
corolla , ... ... ... 3. 

(&) Stamens scarcely or not exceeding the 
corolla. 

(i) Blowers white, "1 inch long ... 4. 

(ii) Blowers yellow, orange or red, '7 — *9 inch 

long ... ... ... 5. 

2. Twigs petiole® and leaves beneath not densely 
white-tamentoee. 

(a) Calyx with strong transverse riba in fruit ... 6. 
(d) Calyx not transversely ribbed 7. 

III.— Blowers in axillary cymes, whorls or racemes, not 
crowded into heads or spikes (except Plectranthiur 
termfolius). 

A. Blowers solitary in the axils of leaf dike braots.,. 8. 

B. Blowers in 6— IQ-dowered axillary whorls ... 9. 

C. Blowers in cymes arranged in spikes or racemes 10. 


Thymus, 


PorjQstemon* 


L&ucosceptrum. 

Colchrmtea. 

Colquhounia. 

Geyiosporum. 

Elscholtzh. 


Scutellaria. 

BoyUa. 

Phdranthus. 


1. THYMUS, Linn. 


Aromatic under shrubs. Leaves small, entire. Flowers small, in 
few-flowered cymes arranged in dense or lax spikes. Calyx 2-lipped ; 
tube with 5 — 15 ribs, throat Villous, Corolla. 2-lipped; upper lip 
straight, flatfish, notched; lower 3-fid. Stamens 4, spreading, lower 
pair longer. Ovary 4-lobed. Nutlets nearly smooth with dry pericarp. 
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Thymus Serphyllum, Linn. Eng. Wild Thyme.— A deciduous 
findershruh with slender more or less procumbent stems which attain 
12 inches long and '15 inch diameter. Twigs clothed with short white 
hairs. Leaves opposite, '2-— '4 inch long, ovate-oblong, gland-dotted 
on both sides, usually with a few long white cilia near the base. Petiole 
very short. Flowers '15 inch diameter, pale purple, dimorphous, in 
small whorls crowded into ovoid or nearly globose terminal spikes. Calyx 
'15 inch long, pubescent and gland-dotted; upper lip 3-toothed; lower 
2-toothed. Corolla '3 inch long, gland-dotted ; the tube as long as the 
calyx, cyliadrie. Stamens exserted. 

Occurs along the slopes of the main Himalayan range between 11*000 and 14,000 
feet- Usually on grassy slopes* The leaves and flowers are aromatic. Flowers : July — ■ 
October* 

2* POaOSTEMON Desf. 

♦Herbs or shrubs. Flowers small in subcapiitate whorls or cymes 
arranged in solitary or densely panicled spikes or contracted racemes. 
Calyx subequally 4-5-toothed- Corolla-tube included or exserted? 2- 
lipped, the upper lip 3-Iobed, lower entire* Stamens 4, exserted; fila- 
ments usually bearded. Bisk subentire* 

Pogostemon plectranthoides, Desf. Verm Lujra, SCI, Rudera , 
B, Kala^basinga, H . — An evergreen or deciduous shrub 3^-8 feet high, 
the branches more or less succulent and herbaceous* Stems erect, up to 
1'5 inches diameter. Bark pinkish-brown, smooth. Twigs subquadran- 
gular, smooth, usually tinged with purple, often dark purplish-browu. 
Leaves apposite, 4 — 8 by 2'25 — 5 inches, ovate, acute or acuminate, base 
rounded or cuneate, doubly serrate, pubescent or glabrous, dull green, 
rather thick and fleshy; lateral nerves 4 — 7 pairs, impressed above 
prominent beneath. Petiole '5 — 5 inches long. Flowers *15 inch 
diameter in dense one-sided capitate spikes arranged in dense one-sided 
panicled axillary and terminal villous racemes. Bracts ovate 3 foliaceous, 
up to '4 inch long, usually tinged pink, pubescent, ciliate* Calyx '15 
inch long, pubescent, 5-toothed* Corolla '3 inch long, white; tube 
slender; upper lip with 3 rounded lobes, lower lip entire. Stamens 
exceeding the corolla by about '25 inch, mauve, the exserted portion 
clothed with long mauve hairs* Nutlets minute. 

Occurs thicfughout the area up to 5,000 feet. Very common on waste ground, 
especially in moist depressions. Often gregarious, Vyhcu in flower the inflorescence has 
a strong aromatic smell* Blowers : December — March. 

3, LEUCOSCEPTB UU f Smith * 

A shrub or small tree. Leaves opposite* Flowers in whorls 
arranged in dense cylindric terminal spikes; bracts large, transversely 
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oblong, caducous. Calyx campamilate , decurved ; teeth 5 . rounded . 
Corolla with 5 rounded lobes, Stamens 4, exserted. 

Leucosceptram canum, Smith , — A large shrub or small tree. 
Twigs, petioles, under leaf-surface and inflorescence more or less densely 
clothed with white tomentum, Leaves 5 — 10 by 2 — 4 inches, elliptic 
or elliptic- lanceolate, acuminate, crenate-serrate or rarely entire, base 
narrowed, upper surface with scattered stellate hairs when young 
glabrous when mature, lower surface densely clothed w r ith short white 
felted tomentum; lateral nerves 10 — 13 pairs. Petiole ‘5 — 1"5 inches 
long, Mowers *25 — ’3 inch long, white or pinkish; spikes 3~6 inches 
long and '6-‘7 inch diameter without the stamens. Pedicels very short. 
Calyx '2 inch long, densely stellate-hairy without. Corolla slightly ex- 
ceeding the calyx. Stamens ‘5— *75 inch long; filaments stout, yellow. 
Nutlets triquetrous, 

H&s only been collected in the Bast Almora Division, where it occurs between 6,000 
and rfi,000 feet on the slopes of the main Himalayan rans*e. It appears to be scarce. 
There is a specimen at Debra Dan from Nagling in the Darmn valley, Blowers’: Septem* 
her- October, 


4, COLEBBOOKIA, Smith. 

'& densely hoary shrub. Leaves opposite or rarely temate. Flowers 
functionally dioecious, in bracteate clusters arranged in panicled spikes. 
Calyx-tube very short; teeth subulate, in fruit elongating and plumose. 
Corolla-lobes 4, subequal. Stamens 4, very short, equal. Disk regular. 
Fruit of 1—4 dry, hairy nutlets. 

ColebrooJcia opposltifolia, Sm, Veto . Binda or Bindu , Gen . 
Bhiiri-rtidevi. B, — An erect evergreen shrub 4 — 12 feet high with stems 
up to 2 inches diameter. Twigs, petioles and inflorescence densely 
silky-tomentose. Twigs quadrangular. Bark paje brown, slightly 
rough, thinly corky. "Blaise ‘1 inch, vellow turning pale orange on 
exposure. Leaves 5 — 11 bv 1*5—4 inches, elliptic-oblong, acuminate, 
crenate. base acute, somewhat pubescent especially on the nerves, dull 
green and rugose T#ith impressed nerves above, sbftly tomentose beneath : 
lateral nerves 12 — 15 pairs arcuate. Petiole "5 — 1*25 inches long. 
Flowers '1 inch long, white, in dense whorls aggregated into panicled 
spikes 2 — 4 inches long. Panicles terminal and in the axils of the upper 
leaves. Calyx *1 inch long in flower, 5-partite with plumose teeth which 
in fruit are *15 — '25 inch long and filiform. Corolla a little shorter than 
the calyx. Nutlets minute, hairy at the tip. 

Occur 0 throughout the area up to 4,500 feet. Teiy coiomon and is found in 
ta^ny varying types of forest ^ frequent in sal forest, Flowers : January— -March. 

27 
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5. OOTiQUHOr NIA. TTVtf. 

Shrubs erect or scan dent. Leaves opposite* 'Blowers in whorls 
which are axillary and in spikes or racemes; bracts minute. Calyx 10- 
nerved, subequally 5-toothed, throat naked* Corolla 2-lipped, upper 
entire or notched, lower 3-lobed; tube incurved. Stamens 4, ascending, 
didyn&mous, the lower ones shorter. - Style unequally 2-fid, 

Colquhonnla cocdnea, Wall. Vern* Potki or Pharpattia , NG. — 
An erect deciduous shrub usually 4-5 feet high but attaining 12 feet with 
stems up to 3 inches diameter* ^ Bark pale yellowish -brown, rough and 
furrowed* Twigs, petioles and undersurface of leaves clothed with thick 
white woolly tomentum. Leaves 3‘5 — 7 by 2 — 4 inches, ovate or ovate- 
lanceolate, acute, dentate-crenate, base rounded or cuneate, more or less 
stellately pubescent above, densely white-tomentose beneath, rugose with 
impressed nerves and dull green above ; lateral nerves 10 — 15 pairs. 
Petiole *5 — 2 inches long, terete. Blowers *7— *9 inch long, varying 
from pale yellow to deep orange or red, clustered in the leaf-axils or 
arranged in dense terminal racemes up to 3 inches long* Pedicels very 
short. Calyx *25-— *4 inch long, clothed outride with short woolly hair. 
Corolla pubescent without ; upper Up more or less entire* Nutlets 
flattened, winged above, about '2 inch long, 

Occurs in the immediate ^vicinity of Naini Tal sjad also in the ^Dhauli valley of 
North Garinva] between 4 , 500 and 8 ,500 feet , but though fihtmd ant in both the sc 
widely separated localities I have, no record of its occurrence on the intermediate ranges 
of hills. Usually found in open forest or on open waste or boulder- strewn ground near 
cultivation. The plants within our area appear to be always densely clothed on the 
under leaf-surface with white woolly tomentum and never glabrate, as is sometimes the 
ease in other parts of its range (vide I\ B. I,)* Flowers : June — October. Fruit : September 
—December* 

6. GBNIOSPOBUM, Wall 

Herbs or ehrubs, erect or procumbent* Leaves opposite or 
whorled, floral leaves bract-like, often coloured* Blowers small, in many- 
flowered whorls arranged in terminal spikes or racemes* Calyx ovoid in 
flower, tubular and often with strong transverse ribs in fruit ; lobes 5, the 
uppermost larger but not decurrent* Corolla 2-lipped ; tube short : uppei’ 
lip 4-Iobed ? lower entire * Stamens 4 , didyn&moHS, exserted * Disk 
swollen, gibbous* Bruit of 4 dry nutlets. 

Geniosporum stroMIifemm, Wall * — An erect herb or shrub with 
stems 3 — 6 feet high and up to 1 inch diameter* Twigs quadrangular, 
clothed with short reflexed hairs. Leaves opposite, 3 — 5'5 by 1'25 — 3*25 
inches, ovate or lanceolate, acute or shortly acuminate /crenate-serrate. 
base usually unequal and cuneafely attenuated on the petiole, clothed 
on both surfaces but especially on the nerves beneath with short stout 
hairs; lateral nerves &—8 pairs* Petiole ‘l— *4 bach long, Blowers ’25 
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inch long, .in many-flowered whorls arranged Li lemimal and u-xiliury 
spikes 2 — 6 niches long, often with a pair- of small whitish leaves at the 
bass, Bracts ovate, hairy outside, up to *75 inch long. Pedicels about 
'05 inch long. Calyx about '1 inch long in flower, hairy outside ; in 
fruit ‘3 inch long w!;th strong transverse ribs and with two black glands 
on the upper lip. Corolla white with purple veins. 

Occurs iii the Central and East Almora Divisions between 2 t 0G0 and 4,000 feet. 
There are specimens from near Askot. This species is usually described as a herb but 
Hr, W. J* Lambert assures me that it is usually shrubby in East Aimers and attains 
the dimensions given above, Flowers : July — September, 

7. EL8CHOLTZIA, WiWL 

Herbs or shrubs, often strongly scented. Flowers small, in whorls 
aggregated into simple or panicled, sometimes one-sided spikes* Calyx 
5-toothed, erect and often enlarged in fruit* Corolla-tube straight or 
incurved ; limb oblique or sub- 2-lipped ; upper lobe or lip notched, erect ; 
lower spreading* Stamens 4, sometimes unequal* Disk produced 
beMnd the ovary. Style subequally bifid* 

Leaves ovate. Petiole * 75—2' 5 inches long. Flowers 

yellow .** *** *.* 1. fiava. 

Leaves lanceolate. Petiole 0— ‘2 inch long. Flowers 

white **. **. .** **. 2. polystachya. 

1, Elsholtzla flava, Benth. Vem* Path*, NG.— A deciduous 
shrub with erect sparingly-branched stems usually 3 — 4 feet high but 
up to 8 feet high and 1'25 inches diameter. Bark pale brown, rough, 
exfoliating in thin fibrous straps. Twigs quadrangular, hairy, with small 
raised dark brown tubercles, Lreaves opposite, 4—8 by 2 ‘25 — 4 J 5 inches, 
ovate or rhombic-elliptic, caudate-acuminate, serrate, base cuneate 
rounded or subcordate, pubescent especially on the nerves above, pubes- 
cent on the nerves and closely gland-dotted beneath ; lateral nerves 7 — 0 
pairs, arcuate. Petiole ‘75 — 2"5 inches long. Flowers '25 inch long, 
yellow, in dense many-flowered whorl?, aggregated into dense axillary 
and terminal pedunculate spikes 2 — 4 inches long, sometimes two from 
the same leaf-axil* Bracts ovate or lanceolate, deciduous. Pedicels up 
to ’1 inch long* Calyx ‘1 inch long in flower, puberulou* and glandular 
outside; '2 inch long in fruit, tubular* Corolla 2-lipped, puberulous out- 
side* Nutlets ellipsoid. 

Occurs throughout the hills between 5,000 and 9,600 feet Common on the inner 
rnngofl usually in shady ravines and irvais£ localities in oak forest* often on sites of 
abandoned cultivation* forming dense gregnrious patches. The leaves are strongly 
aromatic when crushed. Flowers : September- October. 

2. Elsholtzla polystachya, Benth .—An erect deciduous shrub 
usually 5 — 10 feet high but attaining 15 feet with stems up to 4 inches 
diameter. Bark pale brown, rough, exfoliating in long narrow fibrous 
strips. Blaze ‘l-'2 inch, yellowish, Twigs subqnadrangular, a groove 
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down each face, hoary when young. Leaves opposite, 3*5 — 7 by 
1‘25 — S inches, elliptic-lanceolate, acute or acuminate, base narrowed, 
serrate, pubescent on both surfaces, minutely gland-dotted with yellow 
glands beneath and sometimes also above ; lateral nerves 6 — 12 pairs 
prominent beneath. Petiole 0 — '2 inch long. Flowers ‘15 — *2 inch 
long, white, aromatic, in cylindric spikes 2 — 8 inches long by *3 — ‘5 inch 
across when in flower; spites solitary terminal or several in the axils of 
the upper leaves. Calyx *05 inch long. Corolla tomentose outside with 
yellow resin dote near the mouth; limb spreading, 4-Iobed, Stamens 
exserted. Anthers purple. Outlets oblong. 

Occurs throughout the hills between 6*000 and 10,500 feet. Very common in 
secondary forest growth especially an abandoned cultivation, sometimes forming gregarious 
patches in open banj forest. The leaves are very aromatic when crushed. Flowers : 
September- October, Fruit : November. 

8. SCUTELLARIA. Linn. 

Herbs or undershrubs. Leaves opposite; floral leaves usually small 
and bract-like. Flowers in axillary whorls, or whorls spiked or racemed, 
sometimes only 1-2-flowered. Calyx 2-lipped 3 the lips closed in fruit, 
upper lip with a broad peltate or concave scale on the back and finally 
deciduous when the nutlets ripe. Corolla 2-lipped, the i^jibe usually 
sharply recurved above the calyx and then ascending; upperhp entire or 
notched, lower broad, 3-iobed. Stamens 4, didynamouF, Disk elongate. 
Ovary oblique ; upper style-lobe short. 

Scutellaria repens, Buch, Ham . — A sub deciduous shrub with 
stems 1 — 3 feet high and more or less erect or sometimes weak and 
straggling, attaining 5 feet long and '5 inch diameter. Bark pale brown. 
Leaves '3 — 1 inch long, ovate, acute, the lower usually coarsely crenate- 
serrate, the upper entire, minutely hairy especially beneath, base acute 
or truncate rarely subcordate. Petiole ’2 — *5 inch long. Flowers '5-* 6 
inch long, white tinged with pink, solitary in the axils of leaf-like bracts 
arranged in lax terminal glandular-hairy racemes ; racemes mostly termi- 
nating short lateral branches. Bracts usually '2-'3 inch long. Pedicels 
'1 — '15 inch long. Calyx scarcely 'I inch long, glandular-hairy; upper 
lip deciduous in fruit bearing on its back a large hood-like shield (the 
posterior calyx-lobe) ; lower lip entire, persistent in fruit and closing 
the calyx-mouth. Corolla-tube slender, bent to one side near the base, 
glandular-pubescent outside; upper lip erect hood-like* Nutlets minute, 
blue. 

Occurs throughout the Mils between 2,000 end 6,000 feet. Qoinmm m exposed 
steep slopes, often on road cuttings or in crevices of precipitous rocks or walled terraces, 
the brandies sometimes hanging in dense fwtpons, Flowers : Feb ni ary —-April and 
again October* 
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9. ROYLEA, Wall 

A hoary shmb. Flowers in axillary 6 — 10-flowered whorls. Calyx- 
tube cylindric s 10-nerved; lobes 5, Corolla-tube included; limb 2- 
lipped; upper lip erect, hooded, entire; lower spreading, 3-fid, midlobe 
longest. Stamens 4, didynamous. Style-lobes subequal. 

Roylea calycina, Briquet. Syn. R . degdns , Wall. Vern, Kami , 
G. — An evergreen shrub usually bushy with weak spreading branches 
when growing in the open, often subscandent with stems up to 12 feet 
high and 2 inches diameter when supported by surrounding vegetation. 
Bark pale brown, rough and somewhat softly corky. Young shoots 
tomentoae. Leaves opposite, 1 — L5 by '6 — 1 inch, ovate, acute, crenate 
or inciso-crenate, base broadly euneate, adpressed-pnbeseent above, 
tomentose on the nerves and dotted with minute colourless glistening 
glands beneath, lateral nerves 2-3 pairs. Petiole *1-1 inch long, slender, 
tomentose. Flowers *3 inch diameter, white sometimes tinged with 
pink, tin lax axillary 6 — 10-flowered whorls. Calyx pubescent and gland- 
dofted; tube *25 inch long; lobes nearly as long as the tube, enlarged in 
fruit. Corolla *5 inch long ; tube cylindric. Nutlets ovoid-oblong, 
smooth. 

Occurs throughout the hills between 2,000 and 5,000 feet. Fairly common in 
open places ^nd miscellaneous scrub forest. The leaves are very bitter to the taste. 
Flowers : Man^April. 

10. PLECTRANTHUS, L’Herit. 

Herbs or shrubs, stems usually square. Leaves opposite or tern ate. 
Mowers in panicled or racemed 6-— 8-fiowered cymes or whorls, with 
pairs of floral leaves. Calyx usually 2-lipped, enlarged in fruit ; lobes 5, 
subequal or the uppermost widest, Corolla 2-lipped; tube exserted, 
straight or decurved; upper lip short, 2 — 4-fid, recurved; lower entire, 
boat-shaped. Stamens 4, didynanious. Disk usually produced in front, 
large. Style bifid at the tip. 

I. — Undersurface of leaver hairy but not white -tomentose. 

Corolla -tube abruptly bent at the base ... ... 1. G&tsa. 

/ II. -“Under- surf ace of leaves ho&rj or white-tomentose. 

Corolla-tube straight. 

1. Leaves *75— -3 inches long, opposite ... ... 2. rupGtfus. 

2. Leaves 5—6 inches long, usually temate ... 3- Umif alius . 

1. Plectranthus Ccetsa, Buck. -Ham. Vera. Molchara, KG-.— 

A. deciduous or subdeciduous undershrub with erect stems 2 — 6 feet high 
herbaceous in the upper portions but often quite woody within 1-2 feet 
of the ground and attaining 1 inch diameter. Branches quadrangular, 
each face more or less grooved down the centre., with large pith,- clothed 
with pale reflexed hairs. Leaves opposite, very variable in size, lower 
. ones up to 6 by 3'5 inches, ovate, acuminate, dentate, base truncate or 
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cuneate narrowed into a short petiolar wing, hairy on both surfaces, 
dull green above ; lateral ner ves 4 — 6 pairs, prominent beneath* Petiole 
up to 1'5 inches long, flattened above* Flowers *3 — '35 inch long, pale 
lavender-blue with 2 — 4 purple spots or stripes on the upper lip, hi few- 
flowered cymes arranged in axillary and terminal pubescent panicled 
racemes £—6 inches long* Calyx + 05 — '1 inch long, ribbed, decurved in 
fruit* Corolla-tube bent at right angles near the base ; upper lip 
obscurely lobed* Nutlets broadly ellipsoid, smooth* 

Occurs throughout the hills between 3 ,000 end 7 , 500 feet * Very common both 
in forest and on open waste lands, often gregarious. Flowers : September* October* Fruit : 
December. 

2* Plectranthus rugosus, Wall Vern* Kurkha , NGh — An erect 
bushy shrub 2 — 4 feet high with stems up to '5 inch diameter. Bark 
pale brown, rough, exfoliating in long papery strips* Young-shoots, in- 
florescence, petioles and leaves beneath more or less densely clothed 
with white stellate pubescence* Leaves opposite, *75—2 by '4 — 1 inch, 
ovate or elliptic, obtuse, crenulate, base cuneate or truncate and cuneate- 
ly-attenuated below, dull green pubescent and very rugose with mveh 
impressed nerves above, densely white -tomentose beneath* Petiole 
‘2— ‘5 inch long* Flowers '2*5 — *4 inch long., white or pale lavender-blue 
spotted and streaked with purple, in few-flowered axillary cymes '3 — 1 
inch long arranged in terminal leafy or leafless panicles* Peduncle 
and pedicels slender* Calyx '1 — ‘15 inch long, wool^-pubescenl 
Corolla-tube straight; upper lip shorter than the lower. Nutlets oblong* 

Occurs throughout the hills between 4,500 and 9,500 feet. Very common and 
gregarious on steep stony and shaly slopes in the inner dry valleys of upper Garhwal, 
less frequent on the central and outer ranges. The leaves are exceedingly aromatic. 
Flowers : July— October. Fruit : ApribMay. 

3, Plectranthus temifolins, Don * — A deciduous undershrub 2 — 5 
feet high, the sparingly-branched erect shoots either dying back each 
year to a perennial woody base or the lower portions of the stem persisting 
and becoming somewhat woody* Twigs tomentose , striate , reddish- 
brown, 6-angled with large pith* Leaves opposite or ternate, usually 
ternate, 3 — 6 by '6 — 1'25 inches, lanceolate, acuminate, serrate or 
crenace-serrate , base acute, upper surface clothed with short hairs, lower 
surface hoary-tomentose* Petiole 0 — ‘1 inch long* r Flowers '2 inch 
long, white or pale lilac with pink spots at the base of the upper lip, in 
compact densely villous cymes crowded in erect, terminal, branched, 
spike-lite panicles 6 — 15 inches long* Calyx '05 inch long hi flower, 
densely villous outside, *15 inch long in fruit, tubular, prominently 
ribbed, 5-toothed. Corolla clothed outside with deciduous tomentum; 
tube straight. Nutlets trigonous, acuminate* 

Occurs throughout the anea up to 5,500 feet. Fairly common in rapeii grasay forest, 
often Oil southern aspects in chir forest* Flowers : Noveiiiber-December. 



tXVIll. — SVCTACISACB-^- 




LXVIIL— NYCTAGINACE M. 

Herbs shrubs or trees. Leaves usually opposite f entire, exstipulate. 
Flowers 2 (rarely l)-sexual 3 regular, sometimes dimorphous. Inflores- 
cence various, dowers often minute in heads cymes or umbels, which are 
sometimes ptmicled, Perianth gamophyllous, peta-loid with the tube 
persistent and accrescent; limb 3 — 5-lobed, plaited in bud. Petals 
absent. Stamens I — 30, hypogynous, sometimes unilateral; filaments 
u sual Ly mi eq n a. 1 . C) vh j i y free, 1 -carp ellary , 1-celle d ; sty 1 e iilif oi:m ; 

stigma simple or multifid; ovule solitary. Fruit a thin-walled achene, 
enclosed in the hardened perianth-tube. 

BOERHAAVIA, Linn^ 

Bred or diffuse herbs or shrubs. Leaves opposite. Flowers small, 
arfenged in panicles umbels or heads; pedicels jointed; bracts small, 
rarely forming a minute involucre. Perianth-tube long or short; limb 
funnel-shaped, 54obed. Stamens 1 — 5, exserted. Ovary oblique, 
stipitate ; jtigma peltate. Nut small, viscidly glandular. 

Bcerhaavia diffusa, Linn . Syn. B . repens, Linn . vars. diffusa and 
procttmbens , F. B. I. — A deciduons or subdeciduous nndershrub with 
flexible trailing stems up to 4 feet long and ‘5 inch diameter. Bark pale 
brown with large rough raised lenticels. Twigs swollen at the nodes, 
usually tinged pink or purple. Young shoots pnberulous. Leaves in 
unequal pairs at the nodes, *5 — 1’5 by '4 — 1'2 inches, ovate 
oblong or suborbicular, acute or obtuse, rather thick and fleshy, 
dul l green and glabrous above , whitish with minute hairs on 
the nerves beneath, lateral nerves 3-4 pairs. Petiole T 3 — 1'5 
inches long. Flowers T — '15 inch diameter, pinkish-mauve, 

sessile or subsessile, in few-flowered umbellate heads arranged in lax 
pedunculate axillary and terminal panicles often reduced to a single 
pedunculate head. Perianth about I inch long; tube glandular-hairy; 
limb with 5 narrow vertical bands outside. Fruit '15 inch Itfng, obovoid, 
prominently 5-ribbed, glandular-hairy between the ribs. 

Occurs in the subhimalayaji tract and outer hill ranges up 4,000 feet. As 
regards ita further distribution in the hills I am uncertain. Common on waste grounds 
Frequently only annual herbaceous shoots are produced, but failure to persist is in such 
oases probably due to grassing or similar causes. The root is very long and stout. Thu 
leaves become more or leas tinged with pink or purple some time before falling. Flowers 
chiefly during Harch and April and again in 'September and October 
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LXIX . — AMARANT ACEiE . 

Herbs , rarely shrubs or imdershrubs, erect or climbing. Leaves 
opposite or alternate, exstipidate, simple, usually entire. Flowers small, 
usually hermaphrodite, sometimes polygamous or 1-sexual, usually in 
dense heads or spikes, the outer in a cluster or head sometimes imperfect 
and aJtered, heads or spikes often panicled, bracts and 2 bract eoles nearly 
always present and chaffy or scarions like the perianth. Perianth dry, 
persistent, usually of 5 free or connate segments. Stamens 1 — 5, 
opposite the perianth'segments ; filaments free or connate below or united 
with intervening membranous staminodes into a hypogynous cup. 
Ovary formed of 1 — 3, rarely more carpels but always 1-celled; styles 
0 — 3, rarely 4; stigmas capitate or feathery; ovules 1, rarely several. 
Fruit an utricle, rarely a berry capsule or nut, sometimes enclosed in the 
perianth. 

I. — Leaves alternate or with opposite and alternate leaves 
mixed. 

Glabrous or nearly eo. Spites or racemes not 
dense. 

19 Flowers pedicellate. Baeemes 3 — 13 inches 

long. Fruit more than 1-seeded ... 1. 

3. Flowers subsessile. Spites '5 — S indies long. 

Fruit 1-aeeded ... ... ... 2. 

B. More or less tomentose. Spikes dense and silky 3. 

U,— Leaves opposite. 

A. Flowers all perfect, in simple spikes ... 1. 

B. Flowers in clusters or heads which are ammgud 

in epikes, each cluster containing only 13 
perfect Sowers. 

1. Sterile dowers reduced to stellate halted 

bristles ... ... ... &. 

% Sterile flowers reduced to a single hooked 

perianth- segment ... ... 6. 

1. DEBRINGIA, R m Hr. 

Rambling or climbing shrubs. Leaves alternate, 
phrodite or polygamo-dicecious , in simple or panicled spikes. Perianth- 
segments 5, scarcely scarious, spreading in fruit. Stamens 4 — 6, 
connate at the base. Ovary sessile or shortly stipitate; styles 2 — 4 
connate below; ovules many. Fruit a berry. Seeds few or many. 

Deeringia celosioides, i?. Br. Vem. . Wali, G- — An evergreen 
shrub 4—8 feet high with straggling stems up to 4 inches diameter and 
often drooping branches. Bark pale brown, fairly smooth. Blaze 'l-*2 

■V 


DesriiUjia. 

Bosia . 

A ertia. 

Achyranthes. 

Ptipalfo* 

Cyatknla. 

Flowers henna- 
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inch, not fibrous, whitish. Branches smooth, green. Twigs striate. 
Leaves 2 — 5 by 1-2 inches, ovate or ovate-lanceolate, long-pointed, entire, 
glabrescent. Petiole ’2 — .1 inch long, slender. * Flowers '2 inch 
diameter, pale yellowish -green, in axillary and terminal simple or 
panieded spike-like racemes 2 — 12 inches long. Pedicels 05 inch long. 
Perianth-segments at first refiexed ultimately spreading. Stamens 5, 
nearly twice as long as the perianth. Berry *2 inch diameter, scarlet, 
seated on the spreading perianth. Seeds usually 3. 

Occurs throughout the area between 1,000 and 4,000 feet. Common in secondary 
scrub and open miscellaneous forest, .Flowers : Septembor-October. Fruit : November — 
February. * 


2. BOSIA, Linn . 

Glabrous shrubs. Leaves alternate. Flowers small, often polygam- 
ous, 2 — 4-bracteoIate, in spikes or racemes. Perianth -segments 5, her- 
baceous, rounded, concave. Stamens 5, inserted on a hypogynous 10- 
lobed disk. Ovary ovoid; stigmas 2-3, recurved. Berry globose. 

Bosia Amherstiana, Hool\ /. — A rambling shrub 10 — 20 feet high 
with stems up to 4 inches diameter, the branches often drooping. Bark 
rough with numerous 'shallow cracks. Blaze '2 inch, yellowish. 
Branches smooth, green. Leaves 2 — 6 by 1 — 3 inches, ovate, acute, 
entire, base usually broadly cuneate, dull green, lateral* nerves 4 — 6 
pairs with smaller ones between. Petiole '2 — '7 inch Lng. Flowers ’2 
inch diameter, green, subsessile, in axillary and terminal, simple or 
panicled spikes ‘5 — 2 inches long- Bracts and bracteoles rounded, 
closely imbricate, green with white margins. Perianth-segments erect. 
Berry '15 — '25 inch diameter, globose, crimson, succulent* seated on the 
adpressed perianth-segments. Seed 1, black. 

Has only been collected near Joskimafch in North Garkwal at G,QOO feet elevation. 
Its distribution extends westwards through the Punjab, Flowers : May — July. Fruit : 
Oetober-Noviember. 


3. AERUA, Forsk. 

Herbs or undershrubs. Leaves alternate or opposite. Flowers 2- 
sexu&I or polygamous, in woolly solitary clustered or panicled spikes. 
Perianth-segments 4-5, membranous, all or the inner only woolly. 
Stamens 4-5, connate below together with alternate staminodes to form 
a cup. Style with capitellate or bifid stigma; ovule solitary. Fruit a 
membranous utricle or a circuinscissile capsule with a coriaceous crown. 

Aerua seandens, Wall * — A deciduous imdershmb with weak erect or 
straggling stems 2—6 feet high and up to '75 inch diameter. Bark 
smooth, green or reddish. Branches grey-pubescent or tomentose. ; 
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Leaves usually alternate, 1 — 4 by *4 — 2 inches, elliptic or elliptic- 
lanceolate, acute at both ends* clothed on both sides with adpressed grey 
pubescence, entire, finely mucronate. Petiole *2 — *5 inch long. Flowers 
1 inch diameter, Jr eera inside, bisexual, in whitish ovoid or shortly 
cvlindric axillary and terminal spikes F 2 — 1 inch long by '2-* 3 inch 
diameter, usually forming a very lax terminal panicle. Bracteoles less 
than '1 inch long. Perianth-segments 5, lanceolate, acuminate, with 
long silky white hairs on the back giving the whole inflorescence a 
whitish appearance. Stamens o. Fmit a, membranous broadly ovate 
utricle. Seeds black, shining. 

Oclwb throughout the area up to 5,000 feet. Common in open dry miscellaneous 
forest and waste places. The weak stems usually seek support from tlie surrounding 
vegetation. Flowers principally during October — February. 

4. ACHY1UNTHE3, Limu 

Herbs or undershrubs, Leaves opposite. Flowers hermaphrodite, in 
simple or panicled spikes; bracts and braoteoles spinescent. Perianth- 
segments 4-5, narrow', one or all awned, shining, coriaceous. Stamens 
2 — 5 ; filaments connate at the base with intermediate quadrate stamino- 
des which are tocthed, or have a toothed dorsal scale. Style filiform; 
stigma capil^llate; ovule solitary. Fruit an utricle. 

Sterne perqprtial or only the upper shoots deciduous. 

Staminodes red ... 1. axpera. 

Stems annual and dying back to a stout persistent root- 

stock. Stajuinodes white ... ... ... 2. bi-dentala. 

1* Achyranthes aspera, Linn , — A deciduous oar subdeciduous under- 
shrub with weak erect stems 1 — 4 feet high and up to ’5 inch dimeter. 
Twigs striate, pubescent, subquadrangul&r. Leaves variable in size, 
usually 2'5 — 4 T 5 by P25 — 2*5 inches, elliptic obovate or suborhicular, 
apex rounded or abruptly short-acuminate, base acute, entire, more or 
less softly tomentose on both surfaces, dull green above; lateral' nerves 
7-8 pairs. Petiole ‘1 — ‘5 inch long, deeply channelled above. Flowers 
‘3 — *35 inch diameter, in terminal and axillary pubescent spikes 6—12 
inches long, soon deflexed against the racing which elongates considerably 
in fruit. Bracts o^ate, awned, persistent. Bracteoles ovate, spinescent. 
Perianth glabrous, green; segments ovate-oblong, acuminate, becoming 
hardened in fruit. Stamens 5, staminodes 5, ail connate at the ba^e to 
form a membranous cup, the staminodes forming a fimbriate fringe along 
its upper edge, this fringe and the fertile stamens coloured rosy piuk. 
Fruit an oblong utricle enclosed in the hardened perianth. 

Occurs throughout the aro'i up to 6,000 feet. Common in waste places and^ in dry 
exposed positions. Stems arc pcroniiiit I the bn:-nl 1*2 foci of ton becomes distinctly 
woody in old plants. Flowers : June — tMobei\ Fruit i July — December. 
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2. Achyranthes bidentata, Blums . — A deciduous undershrub, the 
erect or suberect stems 1 — 4 feet high, dying back annually to a more or 
less woody rootstock or the basal portion partly persisting and attaining 
12 inches long and ‘4 inch diameter. Twigs striate, pubescent, more or 
Jess quadrangular. Leaves usually 4 — 8 by 1'75 — 3'5 inches, elliptic, 
entire, margin undulate, acuminate, base acute or obtuse, clothed with 
short spreading hairs on both surfaces, dull green above ; lateral nerves 
6 — 9 pairs. Petiole '2 — '9 inch long, channelled above. Flowers '25 — '3 
inch diameter, in terminal and axillary spikes 2 — 10 inches long, soon 
deflexed against the pubescent rachis. Bracts ovate, awned. Bracteoles 
broadly auncied to nearly half-way up the spine. Perianth glabrous 
green; segments ovate-oblong, acuminate, becoming hardened in fruit. 
Stamens and staminodes as in A. aspera, but the fimbriate fringe to the 
staminodes is white or greenish, not pink. Fruit an oblong utricle 
enclosed in the hardened perianth. 

_ Occurs throughout the hills between 5,600 and. 8,000 feet. Common in waste places 
and in shady oak forest where it is often somewhat gregarious. Some authors Regard 
this species as merely a variety of A. a si; era. Flowers r June — October. Fruit : July— 
December. 


5. PUP ALIA, Juts. 

Herbs or undershnibs. Leaves opposite. Flowers perfect and im- 
perfect mixed together in spiked clusters, the imperfect reduced to awns 
with stellately spreading hooked bristles. Perianth-segments 5, herba- 
ceous, acuminate, 3 — 5 -nerved. Stamens 5, slightly connate below. 
Style slender ; stigma capitellate ; ovule solitary. Fruit a membranous 
utricle enclosed in the perianth. 

. Pnpalla lappacea, Moq .— An underslirub or herb with weak rambling 
stems 2 — 6 feet high and up to '35 inch diameter. Branches terete, 
tomentose. Leaves variable in size. 1'5 — 5 by '75—2 inches, ovate or 
elliptic, acute or acuminate, entire, base rounded or cuneate, membran- 
ous, tomentose on both surfaces when young, ultimately glabre'scent 
above, lateral nerves 6 — 10 pairs. Petiole T — ‘6 inch long. Flowers 
*25 inch diameter, green, in approximate or distant clusters arranged in 
terminal spikes 4 — 10 inches long; rachis slender, tomentose. Clusters 
containing one perfect flower and several imperfect ones, the perianth- 
segments of. which are reduced to stellately spreading hooked bristles- 
Bracts and bracteoles apicrdate. Perianth of perfect flowers 5-partite ; 
segments lanceolate, awned, densely white-woolly. Seed *1 inch long, 
black, shining. 

Occurs throughout the area, up to 3,500 feet. Fairly common in dry scrub forest 
and waste places* The sterna seem to die back annually to a short basal more or Ics?f 
woody portion* Flowers : September-October* Fruit; October -November: 
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6. CYATHULA, Lour. 

Herbs or undershruba. Leaves opposite, entire. Flowers small, in 
bracteate and bractfolate spicate or capitate fascicles with 1-2 flowers 
perfect and the rest imperfect. Perianth- segments of imperfect flowers 
ultimately converted into rigid hooked awns. Perianth-segments of 
perfect flowers 5, scarious, acuminate or with hooked awns. Stamens 
5 ; filaments connate below with intervening lacerate or 2-3-fid stamin- 
odes into a hypogynous membranous cup. Ovule solitary; style simple, 
filiform. Fruit an ovoid membranous utricle enclosed in the perianth* 

Cyathnla tomentosa, Moq . Vem. lAchAzum, NGk~ A deciduous 
andershrub usually 2 — 4 feet high, but occasionally up to 8 feet high with 
stems 1 inch diameter* Stems suberect or procumbent, ultimately 
woody at the base, with pale brown roughish bark. Branches succu- 
lent, smooth, green, terete, with large pith and much swollen nodes* 
Young shoots tomentose. Leaves variable in size, usually 3’ 5 — 7 by 
P75 — 3’5 inches, elliptic, acute or acuminate, base narrowed, rather 
densely adpressed-haiiy above, silky-tomentose beneath; lateral nerves 
fi — 9 pahs. Petiole '25 — *75 inch long. Flower's greenish with a pale 
sheen, in dense globose heads *5 — '75 inch across arranged in axillary or 
terminal pedunculate spikes 2 — 6 inches long, the basal portion often 
interrupted, axillary spikes sometimes reduced to a single peduncu- 
late head. Bracts ovate, '1 — '15 inch long, cuspidate, with a line of 
hairs down the back. Perfect flowers 1-2 in each cluster surrounded by 
imperfect ones reduced to a single- hooked perianth-segment. Perianth- 
segments pf perfect flowers linear-lanceolate, about ’2 inch long, 2 or all 
ending in hooked awns, enlarged in fruit. 

Occurs tli roughest the hills between 3,600 and 7,600 feet. Common on waste 
ground. Sometimes the whole stem, sometimes only the lower portion persists from one 
year to tin* next, Ffowm : Jnly-Auguat* Fruit : November-December. 
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I?XX. — CHENOPODIACEiE. 

Herbs or shrubs, often fleshy. Leaves usually alternate, simple, 
exstipulate. Flowers small, 1-2-sexual, often dimorphic. Bracts, 1 or 
none. Perianth persistent, often accrescent, of S — 5 free or connate seg- 
ments. Stamens usually 5, opposite the perianth-segments, hypogynous 
or perigynous, free or connate at the base. Ovary 1 -celled ; stigma capi- 
tate or 2-3-lobed : or stigmas 2 — 5, free or slightly united.; ovule solitary, 
Fruit usually an utricle, rarely capsular, often enclosed in the enlarged 
sometimes fleshy perianth. - 

* EUEOTIA, A dan. s. 

Herbs or undershrubs, woolly or tomentose. Leaves alternate, 
entire. Flowers minute, unisexual, Male flowers spies te, ebracteate. 
Perianth-segments 4, obovate* obtuse. fitamens 4, filaments filiform. 
Female flowers axillary, 2-bracteate; bracts conduplicate, connate with 
free tips, at length closing over the utricle, becoming coriaceous, veined, 
villous, 2-beaked and at length splitting into 4 valves. Perianth 0. 
Stigmas 2, filiform. Fruit an ellipsoid compressed utricle. 

Eurotia *ceratoides, C, A. Mey. Vera. Geb-singh, Bkotia.— Art 
erect rather stiff bushy deciduous shrub about 1 foot high with stems 
up to '35 inch diameter. Bark pate ashy or yellowlsli-brown, slightly 
rough. Young shoots and leaves hoary with stellate tomentum. 

Leaves '5 — 1'5 by '2 — ’5 inch, oblong, elliptic or ovate-lanceolate, 
obtuse , pale glaucous and clothed on both surfaces with woolly tomem 
turn when young. Petiole up to *1 inch long. Male flowers; perianth 
4-partite, hairy. Utricle ‘1 inch long, enclosed in a hard 2-homed 
capsule composed of the bracts and bidden by long silky grey hairs. 

Occurs on the dry inner ranges bordering Tibet between 11,000 and 14*000 feet. 
It grows gregariously on open stony slopes and is locally very common. The leaves are 
not aromatic. Flowers : July — September. 
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LXXI. — POLY GONACEiE * 

Herbs or shrubs. Leaves usually alternate, rimple, entire or 
serrulate, rarely lobed; stipules scarious or membranous, usually sheath- 
ing the stem (ochreate). Flowers usually hermaphrodite, regular, 
jointed on the pedicel, usually clustered with the clusters often spieate 
or panicled. Perianth inferior, of 3 — 6 free or connate persistent seg- 
ments. Stamens 5 — S, rarely more or fewer, opposite the perianth- 
segments. Disk annular, glandular or none. Ovary free, 1-celled, 2-3^ 
gonous; styles 1 — 3, free or connate; stigmas various; ovule solitary- 
Fruit a nut, usually enclosed in the perianth which may be accrescent* 

Perianth 4-5-cIeft ... 1. Pclgganum, 

Perianth 6-cleft ... ... 2. Rwnex. 

* 1. POLYGONUM, Lira- 

Herbs or shrubs, rarely climbing. Leaves alternate, entire, rarely 
lobed; stipules tubular, membranous. Flowers small hermaphrodite, 
clustered, £he clusters sessile or in spicifomi racemes* Bracts and 
bracteoles membranous, orchreate. Perianth 4-5- rarely 3-cleft, the 
twcj outer segments usually smallest. Stamens usually 5 — 8, perigy- 
nous. Ovary compressed or 3-gonons ; styles 2-3 s free or lightly 
connate; stigmas usually capitellate. Fruit a compressed or trigonous 
nut, covered or partially so by the more or less accrescent perianth. 

1, — Plovers axillary, solitary or fascicled. 

1. Stipules with 2 distinct escurrent nerves ... 1. r^cimifcens. 

2. Stipules without excurrent nerves ... 2. pUbejmn. 

II, — Flowers in spiciform terminal racemes. 

1. Leaves elliptic, less than 1 inch long ... 3. vaccinifoViinn. 

2. Loaves linear-lanceolate, more than 1 inch long 4. emodL 

IH. — Flowers in small more or less globose heads. 

1. Stems erect or suberect. Leaves 3 — G inches 

long ... ... ... ... o. chinense, 

2. Stems creeping. Leaves 1-2 inches long ... 6. capitation. 

IV- Flowers in large terminal panicles — ... 7. paniculatui w, 

1. Polygonum recumbens, Boyle.— An. undershrub with creeping 
herbaceous or woody stems 6 inches to 3 feet long and occasionally up to 
*5 inch diameter. Bark reddish-brown. Young shoots puberulous or 
scaberulous. .Leaves '5— l'S by ‘25— ‘7 inch, elliptic, obtuse or acute, 
entire, base acute, rather thick and fleshy, glabrous except for minute 
glandular hairs on the margins and along the nerves beneath. Petiole 
hp to '1 inch long. Stipules '15 — '25 inch long, ovate-la nceolate , with 

28 
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a strong excurrent nerve on each side. Mowers T inch diameter, 
greenish j in axillary clusters. Pedicels '05 inch long. Perianth 5- 
partite; segments spreading in flower. Nut '05 irch long, trigonous, 
black , shining. 

Occurs throughout the hills between 4,000 and 8,500 feet. Very common on newly 
exposed surfaces, roadsides and waste places. Usually herbaceous but occasionally quite 
woody and persistent. Flowers : June — August. 

2< Polygonum plebejum, R . Br . — An undershmb with slender 
prostrate herbaceous or woody stems 6—24 inches long. Twigs terete, 
striate, glabrous/ Leaves variable in size, usually '2 — '5 inch long, 
linear oblong or narrowly obovate, sessile or shortly stalked. Stipules 
colourless, rather short, lacerate to the middle and fimbriate, nerves 
usually obscure. Blowers about '1 inch long, pink, axillary, solitary or 
2-3 together, sessile or nearly so. Perianth 4- or 5-partite. Nut trigon- 
ous, shining. ’ 

Probably occurs throughout the subbimalayan tract and central and oute* hill 
ranges np to 6,000 feet. This is a very variable speoies and is separable into perhaps as 
many as eight distinct varieties. I am unable to state with any certainty which varieties 
occur within our area. Plowers : March — May. 

3, Polygonum vaccinifolium, Wall — A deciduous .shrub with 

slender creeping stems up to '4 inch diameter. Bark rpugh, fibrous, 
pale brown. Leaves '4 — '8 by '25 — ‘5 inch, elliptic, usually acute at 
both ends, entire, glabrous. Petiole ‘05 — '15 inch long. Stipules 
'3 — '5 inch long, membranous with strong longitudinal excurreni nerves 
which persist after the intervening membrane has disappeared. Plowers 
"25 inch diameter, pink, in subsessile spiciform racemes 1-2 inches long 
terminating short side shoots. Perianth '15 inch long, 5-partite- 
Pedicels slender, up to '1 inch long. Bracts '1 — ‘15 inch long, ovate, 
acuminate, membranous. 

Occurs along the main Himalayan range between 10,000 and 13,000 feet. It is 
common and is sometimes found in forests of Betula utiliej at others growing in the 
open above forest level, but nearly always amongst boulders to which it clings closely 
by means of adventitious roots, often forming a dense matted growth. The leaves turn 
reddish before falling. Flowers : August— October, r 

4. Polygonum emodi, Meissn. — A glabrous midersbrub with 
slender creeping stems up to '25 inch diameter, and short ascending 
leafy branches. Bark rough, reddish-brown. Leaves 1‘25 — 3 by 
'15 — '3 inch, linear-lanceolate, gradually tapering to a point at both 
ends, entire, with very numerous parallel oblique secondary nerves, 
rather coriaceous. Petiole 0— ’15 inch long. Stipules *7—1 inch long, 
oblong-lanceolate, long-acuminate, membranous, with numerous parallel 
nerves. Blowers nearly "2 inch long, red or pink, in erect long-pednncled 
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terminal spike-like racemes '5 — 1'5 inches long, usually 'solitary some- 
times two together. Bracts '1 — '15 inch long, ovate, acute, membran- 
ous. Pedicels slender 'l-'2 inch long. Perianth 5-partite. Stamens 
8. Nut trigonous, ^smooth , shining. 

Occurs along the main Himalayan range between 8,000 and 13,000 feet. It 1$ 
usually found amongst rocks or boulders, the stems creeping over the ground and rooting 
at intervals. The leaves turn reddish before falling. Flowers s July — October. 

5. Polygonum chinense, Linn. Vern. Amita , NG — An under- 
shrub with erect procumbent or arching stems usually 2 — i feet high 
but up to S feet long and "So inch diameter, persistent and somewhat 
softly woody with a large pith. Twigs smooth, terete, glabrous, a 
membranous stipular sheath '7 — 1'2 inches long enveloping the basal 
portion of each intemode. Leaves 3 — 6 by 1‘25 — 2 inches, oblong- 
lanceolate, acuminate, margin entire with fine undulations, base rounded 
or truncate with a narrow extension on the petiole, glabrous on both 
surfaces except the midrib beneath which is conspicuously clothed with 
wh^e hairs. Petiole '3 — '8 inch long, flattened above. Flowers '15 — *2 
inch diameter, white often tinged pink, in few-flowered heads '3-'4; inch 
across arranged in lax terminal and axillary, pedunculate, corymbose 
panicles. Perianth 5-partite ; segments persistent and fleshy in fruit. 
Stamens 8." Anthers blue. Nut '1 inch long, trigonous, black, enclosed 
within the juicy perianth to form an ovoid or globose fruit '25 — '35 inch 
long which is first white then shining black. 

Occurs throughout the hills "between 5,500 and 8,000 feet, Fairly common in shady 
forest and moist ravines, often among boulders. The arching- stems frequently root at 
the nodes, and are occasionally subscandentL The plant described is vox. corymbose 
hfeissn. Flowers ; June — October* Frait : October-November. 

6. Polygonum capitatum, Buck. -Bam . — An evergreen undersHrub 
with slender herbaceous or woody creeping stems 6 — 12 inches long and 
up to '35 inch diameter. Bark reddish-brown. " Young shoots hairy. 
Leaves 1-2 by '6 — 1'25 inches, ovate or ovate-elliptic, acute, entire, base 
rounded or euneate, sparsely hairy on both surfaces especially on the 
nerves and margin, ultimately glabrescent above, often with a darker 
coloured horse shog mark across the middle. Petiole 0 — T inch long with . 
two rounded, hairy, ear-shaped expansions at the base, one larger than 
the other. Stipules *2— '4 inch long, tubular, membranous, hairy. 
Flowers less than ‘1 inch diameter, pink or mauve, in dense pedunculate 
capitate heads '25 — '5 inch diameter, solitary ot 3-3 together. Peduncles 
hairy and glandular. Bracts ovate, acute, glabrous. Perianth 5-parEite. 
Stamens 8. Nut trigonous, black, Bunounded hy the persistent, perianth. 

Occurs throughout the Ml!s between 2,000 and 7,000 feet. Common on rooks and 
steep bneks, the creeping stems rooting adventitiously. Young leaves, often purplish 
pan with Jieavet often turn brick-red. before falling. Flowers: Hay— July. 
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7. Polygonum paniculatum, Bl. Tern. AmUa, NG.— An imder- 
shrub with arching, erect or suberect, smooth, hollow, usually tufted 
stems 4 — 8 feet high and np to 1 inch diameter o^ten quite woody 
towards the base. Whole plant glabrous exeept the leaf-margins which 
are usually but not invariably ciliolate, Leaves 4 — 8 by 2—4 inches, 
elliptic-ovate or-lanceolate, acuminate or caudate-acuminate, entire, base 
rounded or acute, lateral nerves 12 — 24 pairs with smaller ones between. 
Petiole ‘3 — 1'2 inches long. Stipules l'o — 4 inches long, narrowly 
lanceolate, ochreate, membranous, Flowers *15 — *2 inch diameter, 

white, in kx terminal and axillary often leafy panicles 4—12 inches 
long. Pedicels '05 — ‘15 inch long, slender. Bracts minute. Perianth 
5-partite; segments oblong, spreading in flower, persistent and flesh}" 
in fruit. Stamens 8 with conspicuous interposed yellow glands. Nut 
less than *1 inch long, trigonous, black, enclosed within the, fleshy 
perianth and forming an ovoid fruit 15 inch long which is first red then' 
black\ ’ " 

i 

Apparently occurs throughout the hills between 5,000 and 7,500 feet, but srems 
be rather local. It is usually found in shady banj forest on north aspects and most 
frequently along the banks of streams. Flowers r September- October. Fruit : October- 
November, 

Another species P. frondcstim, IMeissn, is recorded from Kumaon between 7,505 
and 000 feet by Straehev and Winterbottom and is described in the F, as shrubby, 

1 According to the F. B. 2. this species differs from F, paniculatum in the following 
points: — Leaf margins not ciliolate, Leaf base rounded or cordate, ^Panicles bo f h 
axillary and terminal (only terminal in F, paniculatum). Bather longer petbles — up to 
l'& inches, I have however found leaves both with and without ciliate hairs on the 
same* plant, and I have found plants having axillary panicles combined with ciliolate 
leaves so that I am disposed to regard P. frondoenm as not specifically different from 
P. paniculatum , 

2. RUMEX, Linn. 

Herbs, rarely shrubs. Radical leaves usually large ; stipules tubular, 
often disappearing with age. Flowers hermaphrodite or monoecious, in 
panicled or raceroed whorls, rarely axillary clusters. Perianth-seg- 
ments 6 in 2 series; inner accrescent, entire or toothed and often with 
a tubercle on the midrib in fruit. Stamens 6. Ovary trigonous ; styles 
3; stigmas fimbriate. Fruit a trigonous nut included in the enlarged 
inner perianth-segments. ^ 

Rumex hastatos, D. Don. Vem. Almora, Gen. — A bushy shrub 
usually 1 — 3 feet high but occasionally up to 6 feet with stems up to 1*5 
inches diameter. Bark dark reddish-brown, slightly rough. Twigs her- 
baceous, striate. Leaves ‘5 — 2 inches long, very variable, hastate 
with the central lobe linear-oblong or sometimes deltoid, rather thick 
and fleshy, glaucous, nerveless. Petiole up to 2 inches long, flattened. 
Stipules *1 inch long, membranous. Flowers small, pink or green 
tinged with pink, polygamous, in small clusters on the racempse 
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branches of a large terminal panicle. Pedicels ‘0-5 — '1 inch long, -very 
slender. The three outer perianth-segments '05 inch long, oblong; the 
three inner rounder}, Nut enclosed by the much enlarged inner perianth- 
segments which are membranous with retuse apex and deeply cordate 
base, usually tinged pink. 

Occurs throughout the area between 2,GGQ und 7,000 feet. Common un ground, 

on shaly slopes and in dry stream-beds where it often grows gregariously. Frequent on 
walled terraces between cultivation. The leaves arc acid< It is often completely deciduous 
during the rains but is very variable in this respect- Flowers : Hay— October. 
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Lixil.— AEISTOLOCHIACE^E. 

Herbs or shrubs, often climbing. Leaves alternate, simple, entire 
or lobed, 'exstipulate. Flowers hermaphrodite, solitary racemose or 
cymose, with or without bracts. Perianth coralline superior, regular or 
irregular, variously shaped, gamophyllous with valvate lobes. Stamens 
6 or more, subsessile in a ring round the base of the style with which 
they are often combined. Ovary 4 — 6-rarely o-celled, placentas parietal ; 
stigma lobed; ovules many. Fruit capsular or coriaceous and bursting 
irregularly. Seeds many. 

ARISTOLOCHIA, Lmn. 

Leaves with the petioles dilated at the base, often with a stipule- 
like bract in their axils. Perianth-tube inflated at the base, contracted 
in fhe middle and terminating in a dilated oblique 1 — 2-lipped limb. 
Stamens 6, rarely 5 or more than 6, adnate above the ovary to form a 
very short column, 3 — 6-lobed above. Fruit a capsule, septicidally 6- 
valved or splitting through the placentae, thin-walled. 

Leaves lanceolate. Perian£h*Iimb about 2 inches diame- 
ter. Capsule 3-4 inches long ... ... 1, dtiaiala* 

Leaves ovate. Periaath-3imb '7- '8 inch diameter. Cap- 
sule 1-25— £ indies long ... ... 2. punjabensig. 

1. Aristolochla dilatata, N. E. Brown. — A deciduous or subdecidu- 
ous dextrorse climber with stems 2 — 10 feet high and up to *6 inch 
diameter. Bark pale ‘brown, fairly smooth. Twigs green, terete. 
Young shoots and leaves beneath clothed with silky white or brown 
tomentum. Leaves 4 — 11 by 1‘75 — 5 inches, broadly lanceolate gradually 
tapering to an acute apex, entire, base deeply cordate, scabrid above, 
softly pubescent beneath, base 3-nerved the laterals again branching 
dose to the base with about 4 — 7 pairs above the basal, dull green 
above pale beneath, with conspicuously raised secondary and tertiary 
nerves. Petiole 3?— 3 inches long, terete. Flowers solitary, axillary, 
emitting a strong unpleasant orduriferous smell. Peduncle about *6 
inch long. Ovary ‘5 — *8 inch long, prominently 6-ribbed. Perianth 
dark purplish-red inside the expanded limb, paler and mottled with 
white inside the inflated tube, pale purplish and pubescent outside, 
glabrous inside except the basal about *5 inch of the tube; tube inflated 
in the, lower half then suddenly recurved and narrowed, 1*5— 1'6 inches 
long from the base to the outside edge of the curve; limb suborbicular, 
obscurely 3-lobed, about 2 inches diameter. Anthers 6, sessile, adnate 
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in pairs round the base of the broad column. Stigma 3-lobed. Capsule 
3-4 by '7- ‘8 inch, oblong, longitudinally ribbed, pubescent especially 
along the ribs. f 

Occurs throughout the hills between 7,000 ond 6,500 feet. Fairly common in shady 
forests of Quercus dilatata . Flies are attracted by the unpleasant smell of the flowers 
which appear with the young leaves or when leafless during April-May, 

2, Ari&tolocMa punjabensis* Lace . — A deciduous twining shrub up 
* to 15 feet high, but more frequently an undershrub with procumbent 
stems 1 — 3 feet high. Twigs densely clothed with spreading or retrorse 
pubescence, ultimately becoming glabrous. Leaves variable in size, 
3 — 9 by 2 — 7 indies, broadly ovate, entire, apex usually acute, ^ase 
deeply cordate with rounded lobes, scabrid above, softly pubescent 
beneath especially on the nerves, base 3-nerved the laterals again 
branching close to the base with about 3 — 6 pairs above the basal. 
Petiole '5 — 2 inches long, densely hairy. Plowers solitary, axillary; 
peduncles about '8 inch long, densely hairy. Perianth dull greenish- 
brown, densely pubescent outside glabrous inside except the base; tube 
inflated in the lower half, then suddenly recurved, '7 — '9 inch long from 
the base to the outside edge of the curve ; limb suborbicular, obscurely 3- 
lobed, *7-‘8 inch diameter. Anthers 6, sessile. Stigma large, 3-lobed. 
Capsule P25 — 2 by '6 inch, hexagonal, pubescent especially on the 
angles or ridges, dehiscing from the apex. ^ 

Has recently been collected by Mr. B . N, Parker in the Almora Di s b^ict at 
Dindflaat where it was found growing between 6,500 and 7,500 feet elevation. Lace 
describes the limb as pmpU-veAaed and Parker says it is spotted inside with very small 
dark browi spots. Flowers: ApribMay. Fruit: August-September. 
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LXXIII .—PIPER ACE.E . 

Herbs or shrubs, often climbing, usually with minute aromatic 
glands commonly appearing as transparent dots on the leaves. Leaves 
alternate, opposite or whorled, entire ; stipules 0 or connate and intra- * 
petiolar or adnate to the petiole. Blowers minute, 1— 2-sexuaI, in axiillary 
or terminal spikes and subtended by peltate bracts. Perianth none. 
Stamens 2 — 6, rarely 1 or 7-8, hypogynous. Ovary of 8 or 4 carpels 
free or connate below, each with many ovules, or ovary 1-celied with a 
solitary ovule; stigmas distinct on the free carpels or ovary -lobes, or 
terminal on the undivided ovary, occasionally solitary, sessile. Emit of 
cocci or follicles, or baccate and indehiscent. 

PIPER, Linn . 

*Shrubs rarely herbs, often climbing, with swollen nodes, usually 
glandular and aromatic. Leaves entire, often oblique, stipulate. 
Mowers very minute, dioecious rarely hermaphrodite, spiked, each in the 
axil of a pekate bract or bract adnate to and sometimes decurrent on the 
rachis, laterqj bracteoles sometimes present and forming low ridges on 
each side of the flower or connate in a semilunar form. Stamens 1 — 4, 
rarely more; filaments short. Ovary l-celled; style conic, beaked or 
none; stigmas 2 — G; ovule solitary. Fruit baccate. 

Male spikes m 3 incli long ... ... 1. bracTiyetaeky-utii. 

Mala apkies 2-3 inches long ... ... 2. peepuhides. 

Besides the above species P. napulsn*^, Miq. is recorded from Garhwal by Edge- 
worth, but we have no specimens from this area at Debra Dim, There are however two 
sheets at Kew labelled P. nepaUnse, one of which was collected by Edgeworth from 
“ itfathpoor, Himalaya." The other is from Boyle's collection and the only locality given 
Is IV. W. India. These records do not enable me to state definitely that either sheet was 
collected within our area. In P. nspalenge the spikes, both male and female are from 
3 to 7 inches long and the bracts are orbicular and sessile but not peltate. The leaves are 
glabrous and much resemble those of the species described. 

1, Pipe* brachystachyiim, Wail — An evergreen glabrous shrub' 
with tough flexible stems up to 1 inch diameter either creeping over the 
ground or climbing up the stems of trees by means of adventitious 
shoots, the creeping stems producing reproductive shoots 1-2 feet long 
with large one-sided swollen joints. Bark brown, rough owing to 
numerous much-raised lenticels. Twigs smooth, green. Leaves alter- 
nate, those on flowering stems 3—5^5 by 1'5 — 2'5 inches, ovate or 
elliptic, caudate-acuminate, base narrowed, lateral nerves running longi- 
tudinally, the upper pair starting from above the base and reaching the 
apex, the middle pair starting from dose above the base, the lowest pair 
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basal. Petiole ’4 — '8 inch long, channelled. Stipules membranous 
enclosing the buds. Leaves of sterile climbing shoots 1 — 3 by "9 — 2 
inches, orbicular with rounded cordate base. Petiole ‘6 — 1*8 inches 
long. - Flowers dioecious, in solitary leaf-opposed spikes at the ends of 
the shoots. Male spikes ovoid '3 inch long ; peduncles ‘2 inch long. 
Female spikes '2-’3 inch long, ovoid, green. Peduncles ‘l-'2 inch long. 
Fruit of many berries crowded into a globose dark green be*ad *3-^' 35 
inch diameter. 

Occurs throughout the hills between 2,000 and 5,000 feet. Fairly common in shady 
moist ravines, especially on rocks. The climbing stems occasionally attain 20 feet high, 
Flowers; May-June. Fruit: December.. 

2. Pipes peepuloides, Roxb. — A. glabrous bushy shrub, climbing 
below with free spreading slender branches which are. often rough with 
raised lenticels. Leaves alternate, 2 — 5 by 1-2 inches, oblong or ovate- 
oblong, caudate-acuminate, base rounded or slightly cordate, lateral 
nerves running longitudinally, the upper pair starting from above the 
base and reaching the apex, the middle pair starting from close above 
the base, the lowest pair basal. Petioie'15 — '5 inch long. Flowers 
dioecious, in solitary leaf-opposed spikes. Male spikes slender 2-3 inches 
long, clothed with peltate bracts. Stamens 2 — 4. Female spikes '5 — '7 
inch long, cylindric, longer than their peduncles. 

There ia one sheet at Dehia Dun collected, by Inayat at Dcgaici is the Mandal 
Bange of the old G-arhwal (now Kalagarh) Division, which I have tattri as belonging 
to this species. Blowers : May-Jiine, 
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VxXIV.-LAUEACE^:. 

Trees or shrubs, or (Cassytha) a parasitic climber. Leaves usually 
alternate, entire, often with a characteristic aromatic smell when bruis- 
ed, exstipulate. Flowers small, greenish or yellowish, regular, 1-2- 
sesual, often clustered or cymose, mostly 3-merous. Perianth usually 
inferior; the segments usually in 2 series of 3 each, subsimilar, often 
connate below, more rarely 3 or rudimentary or wanting. Stamens in 
2 — i trimerous whorls of which one whorl is often reduced to staminodes, 
hypogynous or perigynous, inner often with 2 large glands at the base. 
Ovary 1-celled; style terminal; stigma simple, discoid or dilated, often 3- 
lobed; ovules solitary. Fruit a dry or fleshy berry, rarely enclosed in or 
adnata to the perianth-tube, but often surrounded at the base by the 
thickened accrescent receptacle or by the base of the tube, 

I, — Flowers in panicles, 

A- - 'ITrait supported by the base of the perianth only 1. Cinn&vtvmmn* 

B. Fruit supported by the entire perianth, 

1, Perianth^obea linear or oblong, spreading or 

raflexed in fruit .,,2. Macliihts. 

2r. #Beirianth-lobes elliptic or ovate, clasping the 

base of the fruit „* *„ *„ 3, Ph&be, 

H* — Flowers in umbellate heads which axe solitary clue- 
tered or arranged in lax corymbs, 

X, Anthers 4-ceUed **■* ... 4, Litsea . 

2, Anthers 2-cellod **, ... ... 5, Lindera , 

IJX — Flowers axillary, solitary or 2 together ... 6, Dodeca denia, 

L CINNAMOMUM, Blume, 

Evergreen trees or shrubs. Leaves opposite or alternate/ usually 
with 3 basal nerves. Flowers in axillary and terminal panicles, often 
polygamous with females larger* Perianth-tube short; segments 6, 
subequal. Stamens 9, or sometimes fewer, in 3 whorls, the fourth whorl 
of 3 staminodes; aethers 4-celled. Fruit seated on the enlarged perianth- 
tube, or hypanthium. 

Leaves strongly 3-nerve& from close above the base 1* Tamakt. 

Leaves peiminjerved „* *„ *.* .,*2, glan&nliferum. 

1. Clnnamonmm Tamala, Nees . Venn Dalchim, "Gen.— A. 
small evergreen tree up to 4'5 feet girth and 25 feet high. Bark dark 
brown «pr blackish, slightly rough. Blaze '5 inch, pinkish^ reddish- 
brown with whitish streaks towards the exterior. Leaves opposite sub- 
opposite or alternate, 5 — 8 by 2-3 inches, ovate-lanceolate or-oblong f 
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acuminate, the acumen often falcate, coriaceous, glabrous, scarcely shin- 
ing above, glaucous beneath, 3-nerved from close above the base almost 
to the apex. Petiole '3 — inch long, .Flowers.' '3 inch long, pale 
yellowish, in axillary and tenninal lax puberulous panicles 2 — 6 inches 
long. Perianth-lobes 6, oblong, silky-pubescent, breaking off transver- 
sely below the middle after flowering. Perfect stamens 9. - Filament- 
villous. Drupe '5 inch long, ovoid, fleshy, black, supported by the 
somewhat enlarged perianth-tube bearing the truncated perianth-lobes. 

Occurs throughout the hills between 2,000 and 7,000 feet. Fairly common in shady 
forest especially bordering streams. Quite young leaves are coloured pink. The bark is 
used as a substitute for cinnamon which is the bark of an allied species C. zeylanicum, 
Breyn. Flowers : May; Fruit ; June- July, 

2* Clnnamomum glanduliferum, Meissn. — A small tree up to 5 
feet girth. Leaves 3 — 5 inches long, alternate, elliptic or lanceolate,, 
caudate-acuminate, puberulous beneath when young, glabrous when, 
mature, thickly coriaceous, often glaucous beneath; lateral nerves 3-4 
pairs. Petiole '5 — 1 inch long, slender. Flowers '1 inch diameter, 
yellowish-green, in lax long-peduncled few-flowered glabrous axillary 
panicles 1'5 — 2’ 5 inches long. Perianth -lobes sparsely pubescent with- 
out, villous within. Stamens hairy. Ovary glabrous. 

Occurs in the most easterly portions of Almora between 4,000 and 7,000 feet. 
Mr. W. J, Lambert informs me that it is not uncommon in oak forests*. We have only 
one sheet at Dehra Dun collected at Chirapani at 6,000 feet elevation. Flowers : May- 
June. 


2, MACHILUS, Nees. 

Evergreen trees. Leaves alternate, penninerved. Flowers bisex- 
ual, in axillary panicles often appearing sub-terminal at first. Perianth 
of 6 free or nearly free persistent lobes, spreading or reflexed in fruit. 
Stamens 9 perfect, anthers 4-celled, those of the third series extrorse 
and 2-glandular; staminodes of the fourth series cordate. Stigma dis- 
coid, Fruit a globose or ellipsoid berry seated on the persistent perianth. 

I. Panicles glabrous. Fruit oblong or ellipsoid ... 1. odorttiissima. 

XT.— Panicles pubescent. Fruit globose. 

A. Leaves quite glabrous when mature. 

1. Petiole not exceeding - 1 inch. Filaments 

villous at the base only. 

(а) Leaves 6 — 10 inches long. Lateral nerves 

12 — 20 pairs ... ... ... 2. Dutbiei , 

(б) Leaves 3 — 6*5 inches long. Lateral nerves 

5 — 13 pairs ... ... .... 3. QambUL * 

2. Petiole 15 inches Jong. Filaments hairy 

throughout ... ... 4. sericea. 

B. Mature leaves more or less silky beneath ... 5. bombyoina. 
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1. Machilns odoratlssima, Nees. Vera. K*wh s G. Kdb. A, — 
A medium- sized evergreen tree commonly nttnining fi feet girth and 50 
feet high* Bark dar k grey or blackish, somewhat rough. Blaze '75 — 1'5 
inches, soft with scattered pieces of hard tissue, pinkish -brown with 
a few narrow white or yellow bands towards the exterior which turn 
orange on ^exposure. Twigs glabrous. Leaves 3 — 7 by 1-2*5 inches, 
oblong oblaneeolate or elliptic-oblong, acute or acuminate, base narrowed 
or rounded, glabrous, dark rather glossy green above, pale and glauces- 
cent beneath, lateral nerves 6 — 14 pairs. Petiole '4 — 1 inch long. 
Flowers *3 — ’3o inch diameter, yellowish-green, scented, in glabrous 
panicles 1'5 — 5 inches long, at first terminal but the shoot roan growing 
through the panicle leaving its branches below* the leaves. Perianth *3 
inch long, lobes linear, glabrous or nearly so without, villous within. 
Filaments villlous near the base. Fruit ‘6— '9 inch long, oblong or 
ellipsoid, purplish-black with a glaucous bloom containing a lar^e elon- 
gated seed surrounded by pale yellow' Seshy tissue and supported by 
the gwoollen often pinkish pedicels. 

Occurs throughout the hills between 2,500 and 7,000 feet. Very common bordering 
streams in ban/ forest. The new young leaves are usually tinged pint, I have measured 
a large tree in North G-arhwal 10*J> feet girth and 35 feet high, Flowers : March-ApriL 
Fruit : June-July. 

2. Machilus Duthiei, King. Vera. Kaula, Q-. Sail or Stair,. 
NG-. — A small or medium-sized evergreen tree seldom exceeding 4 feet 
girth and 40 feet high, rarely attaining 6 feet girth. Bark pale grey 
or whitish, slightly rough, often conspicuously lenticellate and some- 
times thinly corky. Blaze pale pinkish-brown or buff often with a 
few pale broad streaks towards the exterior. Twigs glabrous, Leaves 
5 — 10 by l-2‘5 inches, oblong or oblong-lanceolate, acute or acuminate, 
usually gradually narrowed at the base, dark rather glossy green above, 
pale and glaucescent beneath, glabrous, lateral nerves 12 — 20 pairs. 
Petiole '5 — '9 inch long. Flowers ‘2-'3 inch long, yellowish-green, 
scented, in pubescent panicles 2 - 5 — 5 inches long appearing at the base 
of the young shoots below the leaves. Perianth-lobes minutely silky- 
pubescent on both t sides. Filaments slightly villous at the base. Fruit 
'4 inch diameter, globose, first bright glossy green finally purplish-black 
containing one round seed surrounded by yellowish fleshy tissue seated 
on the persistent green calyx and supported by the peduncle and pedicels 
which are usually red. 

Occurs throughout the hills between 5,000 and 9,000 feet. Very common in 
dense oak. forests, often more or less gregarious especially beneath Qiurcvs dtlatafrt. 
Flowers; March-April, Fruit : June— August. 

3. Machilus Gamble!, King. Vera. Kaula, G-. — A medium- 
wzei evergreen tree up to 6 I'eet girth and 70 feet high. Bark pale 
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brown, fairly smooth and often thinly corky with scattered lenticels. 
Blaze *8 — '75 inch, soft, very short fibre, yellowish or pinkish with 
scattered hard orange-coloured pieces, the whole darkening on exposure, 
sometimes with whitish bands towards the exterior . BouDg twigs 
minutely pubescent. Leaves 3 — 6'5 by *7— 2'25 inches, oblong oblan- 
ceolate or elliptic-oblong, acuminate, gradually narrowed to the base, 
dark glossy green above, pale and glaucous beneath, glabrous, lateral 
nerves 5—12 pairs. Petiole '4—1 inch long. Blowers '3— *35 inch 
diameter, yellowish-green, sweet-scented, in pubescent panicles 1‘5 — 4 
inches long appearing at the bases of the young shodfs. Perianth '25 
inch long, lobes minutely silky-pubescent on both sides. Bilaments 
slightly villous at the base. Bruit '3-’4 inch diameter, globose, black. 

Occurs in the aubbiraalayan tract and in the central and outer hill ranges between 
1,500 and 5,000 feet. IT airly common in moist depressions or bordering streams. Flowers : 
March-April. Fruit : June July* 

4, Machilus serlcea, Blnme. — A medium-sized evergreen tree up to 
6 feet girth. Leaves 4 — 8 inches long, oblong or elliptio-oblong, acute 
or acuminate, base acute or rounded, coriaceous, dull green above, not 
glaucous beneath, conspicuously reticulate when dry, silky pubescent on 
both surfaces when young; lateral nerves 7 — 12 pairs, arched. Petiole 
*5 — l'fi inches long. Blowers about ‘3 inch diameter, shortly pedicelled, 
in pubescent panicles 4 — 8 inches long. Filaments Sairy. Bruit 
globose. 

Occurs on the central and outer ranges between 3,000 and 5,000 feat elevation 
east of Uaini Tab TTsuaEy found in open forest and appears to be scarce. Flowers: 
May. 

5. Machilus bombycina, King, mss.— A tree. Twigs pubescent. 
Leaves 4 — 7 by 1‘25 — 1‘ 75 inches, oblong-lanceolate or oblanceolate, 

. acute or acuminate, base narrowed, glabrous above when mature, 
pubescent or tomentose beneath especially along the midrib, lateral 
nerves 6 — 10 pairs. Petiole '3— ’75 inch long. Blowers about '3 
inch diameter, in few-flowered panicles 1 — 3 inches long clustered at 
the base of the new shoots and appearing with the. immature leaves. 
Perianth about ’15 inch long, oblong', silky puberulous without, glab- 
reseent within. Bilaments glabrous except for a few hairs near the 
base. Bruit ‘3 inch diameter, globose. 

1 ■ IT T ias been ? ol!eot ® a by Messrs. W, J. Lambert and R. N, Parker (tide 

, u' Dun) in East Almora where it cceurs at 3,500 feet elevation irt the 

ne^hbourheod of Askot. The material of this tree at my disposal was rather incomplete, 
but 1 hare compared it with specimens at Hew and it agrees well. It appears to differ 
from ifcf, viUosa f Hook, in having larger leas hairy flowers arranged in panicles which 
are generally shorter than the mature leaves whereas in M* villcsu the panicles usually 
exceed the leaves, . The panicles in AT. at/Zojfa are also usually more numerous and hear 
mor# nWoiarcua dowers. 
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3- PHtKBE, Nee*. 

Evergreen shrubs or trees. Leaves alternate, peiminerved* 
Elowers bisexual $r polygamous, in axillary or subtermiual panicles* 
Perianth -tube short, lobes 6, sub equal, erect, accrescent and clasping 
the base of the fruit* Stamens 0 perfect, anthers 4-celled, those of 
the third sgri.es extrorse and 2-glandular; staminodes of the fourth series 
cordate or sagittate. Stigma discoid. Eruit an ellipsoid berry clasped 
at the base by the hardened perianth* 

Hat are leaves glabrous Panicles clustered . Perianth 

glabrous without *..1. lanceolate, 

Mature leaves pubemlous beneath. Panicles not clustered. 

Perianth pubescent without ... *„ 2* pallida. 

1. Phcebe lanceolata, Nees. Vern. Kekra, G. Kaula, Gen. — 
A small or medium-sized evergreen tree up to 6 feet girth and 40 feet 
high, sometimes only a large shrub. Bark usually partly pale ashy and 
partly blackish, slightly rough, exfoliating in irregular thin scales of 
somewhat corky consistency. Blaze ‘3 — '8 inch, soft, shortly fibrous, 
pale* pinkish-brown. Twigs smooth, green, terete. Young shoots 
slightly pubescent. Leaves 4—10 by 1-2 ‘75 inches, oblong-lanceolate, 
caudate-acuminate, base narrowed, sparsely pubescent above and silky 
puberulous beneath when quite young, glabrous when mature ; lateral 
nerves 7 — 11^ pairs prominent beneath. Petiole ‘3—1 inch long. 
Blowers T inch long, yellowish-green, in las glabrous pedunculate 
panicles 3 — 8 inches long clustered closely round the base of the new 
shoots. Perianth cup-shaped ; 'lobes elliptic, glabrous without, pubescent 
within, enlarged and hardened in fruit. Pilaments slightly villous at 
the base. Fruit ’3- ‘4 inch long, ellipsoid, truncated, black, seated on 
the enlarged perianth. 

Occurs throughout the area between 1,000 and 4,500 feet. Very common in shady 
ravines and moist places. Flowers : February — Jute. Fruit : September— November. 

2. Phoebe pallida, Nees. — A small or medium-sized evergreen tree 
up to 5 feet girth and. 45 feet high. Bark reddish-brown, slightly rough. 
Blaze ‘25 — ‘5 inch, .pale yellowish-or pinkish-brown with a few pale 
yellow streaks or bands darkening on exposure. Twigs smooth, green. 
Young shoots adjfiessed-pubescent , Leaves 4 — 10 by l-2'5 inches, 
oblanceolate or oblong-lanceolate, acuminate, base narrowed, minutely 
adpressed-pubescent on both surfaces, when young, glabrous above when 
mature, margin more or less revolute, glossy dark green above with 
paler venation, deeply glaucous beneath with prominent secondary vena- 
tion ; lateral nerves 6 — 9 pairs . Petiole ‘2 — -'6 inch long, channelled 
above.*' Flowers '2 inch diameter, greenish-yellow, in lax puberulous 
pedunculate panicles 1 — 4 inches long arranged along the sides of the 
new shoots (not clustered together). Perianth ‘1 inch long; lobes ovate, 
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pubescent on both, sides, enlarged find hardened hi fruit. Fruit 4- 5 
inch long, oblong or ellipsoid, shining, bluish-or purplish-black, seated 
on the enlarged perianth. f. 

Occurs throughout the hills between 5,000 and 7,000 feet: Rather eearee but well 
distributed, Usually in bun; forest, especially in moist ravines, Flowers: June. Fruit: 
Qct-ober- — Decemb er T 

4. LITSEA, Lamk, 

Trees or shrubs, usually evergreen. Leaves alternate, rarely 
opposite or subopposite. . Flowers dioecious, several in an umbel sur- 
rounded by an involucral whorl of 4 — 6 concave sepal-like bracts ; umbels 
pedieelled, usually again umbelled or racemed or fascicled, axillary or 
from leaf-or bract-scars. Perianth-lobes usually 6, but sometimes very 
incomplete or absent, tube or hypanthium sometimes greatly enlarged 
in fruit. Stamens in male flowers 6 — 20, filaments of the one or 'two 
innermost whorls (if present) 2-glandular; anthers all introrse and 4- 
celled. Stigma usually irregularly lobed. 

I,-— Leaves pemunerrsd, Stamens 9 or more* 

A* Leaves grey-tomentose beneath. Fruit globose l t chine mis. 

E. Leaves brown-pubescent or glabrous beneath. 

Fruit ovoid. 

1. Leaves elliptic, rounded at both ends ... 2* pofof&ntha. 

2< Leaves narrowly lanceolate, tapering at both * 

ends ... ... ... 3. elongata, 

II,— Leaves more or less 3-nerved from above the base. 

Stamens 6. 

1. Leaves 5—13 inches long ... L lanuginosa * 

2. Leaves 8 — 5 inches long ... 5. umbrosa, 

1* Litsea chinensis, Lamh . Syn. L. sebifera, Pers. Vern. 
Singrau, Gen , — A small evergreen tree up to 2 feet girth and 25 feet 
high, often only a shrub. Bark pale brown, roughish, somewhat corky, 
lenficeUate. Blaze '3 — ‘5 inch, cheesy, not) fibrous, pale yellowish 
streaked and mottled with orange, the whole turning dirty brown on 
exposure, juice viscous. Twigs green, terete, grey-pubescent. Leaves 
4 — 10 by 2—4 inches, elliptic ovate or oblong-lanceolate, acute or acumi- 
nate, base usually narrowed, pubescent especially on the nerves above, 
more or less grey-tomentose beneath, dull or slightly glossy dark green 
above, pale but not glaucous beneath ; lateral nerves 8—13 pairs. Petiole 
'5 1*5 inches long , grey-tomentose . Flowers yellowish , about *2 
inch diameter, about 8—12 together in umbellate heads inch across 
arranged in lax pedunculate axillary corymbs 1*5 — S inches long. 
Peduncles of heads *2 — '5 inch long. Heads 'globose in bud, aBout ‘2 
inch diameter, resembling flower-buds, surrounded by 4 orbicular to- 
mentose bracts. Perianth-lobes generally wanting. Stamens up to 20 
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or more, Filaments clothed with long soft hairs. Fruit '3 inch dia- 
meter, globose, black, supported bv the thickened pedicel. 

Oscars throughout the subhimalajan tract and central and outer hill ranges up 
to 3,500 feet, 3? airly common in moist misce Han cons forest, also with i i ai. The leaf when 
rubbed between the fingers produces a soapme^ and is? faintly aromatic* Flowers : June — 
August. Fruit ; Novemher-December 

2. Litsea polyaniba, Ju#s< Veru. Katmata, Gen.— A small or 
medium-sized evergreen tree usually not exceeding 4 feet girth 
and 40 feet high. Bark usually pale brown, roughish, some- 
what corky, exfoliating in quite small polygonal scales. Blaze '75 — 1*5 
inches, soft, not fibrous, pale yellowish or yellowish-brown lightly mott- 
led with pale orange towards the exterior and darkening on exposure. 
Young shoots rusty- pubescent* Leaves alternate, 3 — 9 by 1'5 — 5 
inches, elliptic or elliptic-oblong, usually rounded at both ends, glabrous 
and dark rather glossy green above when mature, glaucous with distinct 
reticulate venation and pale yellowish-brawn pubescence beneath* 
Petiole *4—1 inch long, brown-pubescent. Flowers about '2 inch 
dianfeter, pale greenish- yellow, sessile or subsessile, about 5-6 together 
in rounded umbellate heads *4-' 5 inch across* Peduncles of the heads 
'2 — *5 inch long, solitary or clustered on dwarf side shoots* Pedicels 
up to i. inc]j long, elongated in fruit. Heads globose in bnd, about *2 
inch diameter, resembling flower-buds, surrounded by 5 rounded pubes- 
cent bracts* Perianth 'I inch long* Stamens 9 — 13* Filaments hairy. 
Fruit ‘4 inch long, ovoid, black, supported by tbe enlarged perianth and 
enlarged thickened pedicels* 

Occurs throughout the area up to 5,000 feet* Very common in sal forests of tiw 
Bhabar preferring moist shady localities. It occasionally attains 7 feet girth and 70 
feet high. Leaver turn bright yellow as they fall. Flowers : March- April. Fruit : June — 
September* 

3. Litsea elongata, Wall. — A. small evergreen tree up to 4 feet 
girth and 30 feet high. Bark reddish-brown or sometimes covered in 
part with a thin whitish mealy layer, smooth or roughish exfoliating in 
thin woody scales. Blaze '25 inch, pale yellowish-or pinkish-brown. 
Young shoots rusty-pubescent. Leaves alternate, 4 — 7 by 1 — 1*75 
inches, narrowly oblong-lanceolate, acuminate, base narrowed, sparsely 
clothed on both surfaces with long spreading whitish hairs when young, 
quite glabrous or with rusty hairs on the midrib above and sparsely hairy 
on the nerves beneath when mature, glossy dark green above, 
dark bluish-green with prominent pale venation beneath, lateral nerveB 
6 — 13 pairs. Petiole '3 — '8 inch long, terete, tomentose. Flowers 
small, ^yellowish, in heads of about 4-5 flowers. Heads solitary* rarely 
clustered, males '5 — *7 inch diameter, females smaller. Peduncles 
of the heads scarcely exceeding '1 inch long. Heads about *15 inch 

29 
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diameter in bud, resembling flower-buds, 'surrounded by 5 rounded silky- 
hairy bracts. Perianth '15 inch long. Stamens 8 — 12. Filaments 
villous with long hairs. Fruit '5 inch long, ovoid, seated on the enlarged 
perianth. ■" 

Occurs in the central and inner hill ranges between 4,500 and 7,500 feet. Hare, 
usually in dense banj forests. In the absence of flowers or fruit this species is apt to be 
mistaken for Pho&be pallida from which it may best be distinguished by fcho terete, not 
channel lad, petiole. Flowers : August — September. 

4* Lftsea lanuginosa, Nees Vern. Lampattia , NG. — A small 
or medium-sized evergreen tree up to 7 feet girth and 50 feet high. 
Bark dark brown, slightly rough, lenticellate, exfoliating in irregular 
thick scales. Blaze 3 — *5 inch, crisp, pale yellow or yellowish-brown 
streaked and mottled with orange-brown and turning dark brown on 
exposure. Young shoots and leaves densely clothed with adpressed silky 
hairs. leaves clustered at the ends of the branches, 5 — 13 by 1*5- — 2*75 
inches, oblong-oblanoeolate or narrowly elliptic-oblong, acuminate, base 
narrowed, glabrous when mature, shining above* glaucous beneatb r 
strongly 3-nerved from close above the base with 2 — 5 smaller pairs 
above. Petiole ‘3 — 1 inch long. Flowers small* yellowish, in 4* 
flowered heads arranged in dense lateral sessile or subsessiEe clusters* 
Pedicels up to '2 inch long* silky. Perianth 4-lobed, villous without. 
Stamens 6. Fruit S^'6 inch long, ovoid, on short thick pedicels. 

Occurs throughout the bilk between 2,000 and 6,000 feet. Distribution somewhat 
local and generally scarce, but fairly common and even with a gregarious tendency round 
Dthimat in North GarhwaL Flowers : March. Fruit : November. 

8. Litsea mnbrosa, Nees. Vern, Baildra or Muira, NG-. Cher 
or Chifara, Gen. — A small or. medium-sized evergreen tree up to 4'5 
feet girth and 30 feet high. Bark pale brown, slightly ' rough with 
prominent circular lenticels. Blaze *3-'4 inch, rather crisp, pale olive- 
or greenish-brown more or less streaked and mottled with pale yellow, 
rapidly darkening on exposure. Young shoots and leaves pubescent. 
Leaves alternate, 3 — 5 by '75 — 1*5 inches, oblong-elliptic, acuminate, 
base narrowed, glabrous when mature, pale and glaucous beneath, more 
or less (though sometimes very obscurely) 3-nerved from above the base 
with 3 — 7 smaller pairs above. Petiole *5 — ‘8 inch r long. Flowers '1 
inch diameter, pale yellow, scented, in 6 — 12-flowered heads, arranged 
in dense sessile lateral clusters. Pedicels about *1 inch long, silky, much 
elongated in fruit. Perianth 4-lobed, villous without. Stamens 6. 
Fruit *4-*5 inch long, ovoid , first purplish and finally black, on pedicels 
■5—7 inch long. 

Occurs throughout the hills between 4,500 and 3,000 feet. Very common* both In 
oak forests and. in. secondary growth, .usually on north aspects, sometimes forming grega- 
ribus patches in open moist situations. Flowers : March. Fruit ; Ootober-November. 
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5- LINDERA, Tkunb. 

Trees or shrubs. Leaves alternate or subopposite , penm-or 3 — 5- 
rrerved, Blowers | dioecious, pedicellate, in sessile or nearly sessile 
lateral umbelliform clusters surrounded by deciduous bracts, 
Perianth-tube very short, segments 4 — 9 usually 6. Stamens 6 — 9 
usually 9* in three series, those of the third and sometimes second 
also 2-gland ula-r ; anthers 2-eelled, all introrse. Staminodes in female 
flowers 6 — 9, filiform. Berry seated on the unaltered or disciform > 
entire or toothed, base of the perianth. 


Leaves penniaeived *„ 1* M/ana, 

Leaves strongly 3-nerved fr«;;ai the base or near it %. pulcherrima. 

1* Lindera b if aria, Benth. — A large evergreen shrub or small tree 
up to 2 feet girth and 25 feet high. Twigs brown-tomentose or villous. 
Leaves variable in size, 2 — 6 by 1-2 inches, elliptic-or ovate-lanceolate, 
actJfce or acuminate, base acute orcuneate rarely obtuse, coriaceous densely 
clothed with long fulvous woolly pubescence when young, glabrous or 
hairy only on the midrib above, more or less hairy beneath when mature, 
lateral nerves 5 — 10 pairs. Petiole *2-'3 inch long, stout, tomentoee. 
Blowers small, in 6 — IQ-flowered, solitary or clustered, axillary umbels 
which are sessile and enclosed in bud by 6 — 8 imbricating rounded more 
or less pubescent bracts. Pedicels '05 — To inch long, villous* Perianth- 
tube villous; segments 6, glabrous ex sparsely hairy without* Stamens 
9. Filaments glabrous. Berry ‘25 inch diameter, globose, seated on 
the small cup-shaped perianth-tube* 

Occurs in the Baflt Almora Division between 3,000 and 5,000 feet. Bare, but has 
been found at Rawalkhet in the Ramgangs valley, Helpia in Tails Aeket and in the 
3?nngar Gadh* There is a eirgle specimen from enr ares at Dehra Dun collected by 
Mr, Wr J, Lambert, It is found in shady ravines, Flowers ; May. 

2, Lindera pulchemma, Benth. Vem, Gheri or Cher, NG-- — 
An evergreen shrub 5 — 10 feet high with stems up to 3 inches diameter. 
Bark dark brown* roughish* Blaze '2 inch, pale brown* Young shoots 
pubescent or tomentose. Leaves alternate, 4— -6‘5 by 1'25 — 2*5 inches, 
oblong or elliptic-oblong, abruptly caudate-acumiiiate, bs&e rounded or 
cuneate, silky pubescent when young becoming glabrous when mature, 
very glaucous beneath, strongly 3-nerved from the base or close above 
the base, the 3 nerves subparallel* Petiole ‘3 — *7 inch long, tomentose* 
Flowers *2 — ‘25 inch diameter, yellowish-green, in 5-6-flowered, solitary 
or clustered, axillary umbels which are sessile and enclosed in bud by 
4 — g imbricating rounded pubescent bracts. Pedicels '05 — T5 inch long. 
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densely silky-pubescent, Jengthing to *2 — ’5 inch in fruit. Perianth- 
segments 6, oblong, sparsely pubescent without. Stamens 9. Fila- 
ments nearly glabrous. Berry ‘3 — '35 inch long, ellipsoid. 

Occurs throughout the hilts between 6,000 and 9,000 feel:. Very coalman m the 
central and inner ranges where it often forms gregarious undergrowth in shady forests of 
Qtierctts inc&na and dilatata. Flowers: March ; -April. Fruit: July. 

6. DODECADENIA, Nses. 

Evergreen trees. Leaves penmrservecL Flowers dioecious solitary 
or 2 together, subsessile or pedicelled, each pedicel bearing several imbri- 
cating bracts. Perianth-tube short; segments 6 — 9, subequa!, spreading. 
Perfect stamens 19—12 in four series, those of the two inner series 
bearing 2 stalked glands near the base, the others eglandular; anthers 
4-celled, introrse. Ovary pubescent. Berry seated on the dilated 
flattened base of the perianth and thickened peduncle. 

This genus is described on page 63 Vol. II of Wallich’s Plants Asiatics Eari^ides 
as hermaphrodite, and this seems to have been ooptad by subsequent authors. There 
seems little doubt that the description of the genus taken I presume from D* gmndifiora 
was baaed on male dowers only ae these possess a distinct pisfcillode giving the flowers the 
appearance of being hermaphrodite- r 

Dodecadenia grandiflora, Nees . — A small evergreen tree up to 4 
feet girth and 30 feet high. Bark roughish, lentieellate, exfoliating in 
irregular woody scales. Blaze *25 — *35 inch, pinkish-or orange-brown. 
Young shoots brown-tomentose. Leaves 3 — 5*5 by *75 — 1*5 inches, 

oblong-obianceolate or elliptic-lanceolate , acute or shortly acuminate, 
base narrowed, coriaceous, margin undulate, silky-tomentose when 
young, glabrous when mature except the midrib above which is persist-' 
ently hairy, rather glossy dark green above, glaucescent beneath; lateral- 
nerves S — 12 pairs. Petiole ‘3 — *9 inch long, tomentose. Flowers pale 
yellow or greenish-yellow, axillary, usually solitary sometimes 
2 together on stout tomentose pedicels up to ‘1 inch long. 
Pedicels bearing imbricating ovate bracts silky-hairy down the 
centre outside, about 5 in males 10 in females. Male flowers *6 inch 
diameter, females *3 inch. Perianth-segments 6 rarely more, in 'two 
series, oblong, obtuse, densely silky-pubescent without, less so within. 
Stamens in male flowers 10—12, staininodes in females 7 — 9. Fila- 
ments villous. Anthers with a line of hairs down the back, as long as 
the filaments. Berry *5 — *6 inch long, ellipsoid, , purplish-black. 

Occurs throughout the bills between 7 , 000 and B.500 feet. "Rather scarce, usually in 
ehady oak forest. Flowers : Mnrch- April. Fruit : November. 
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• ' LXXV.— THYMELjEACE^. 

Shrubs or sma^l trees, rarely herbs with tough bast-fibres. Leaves 
alternate or opposite, simple , entire , exstipulate. Flowers usually 

bisexual and regular, in axillary or terminal heads, umbels or racemes. 
Perianth tubular or eampanukte, usually corollinc, frequently with a 
ring of scales or hairs at the mouth; lobes 4-5. Stamens inserted on 
the perianth-tube, usually twice as many as its lobes in two whorls; 
anthers 2-ceIIed. Disk variously formed or none. Ovary superior* 

usually 1-celled ; ovule solitary ; style short or long ; stigma various- 
Fruit usually a small beuy, drupe or nut. 

Leaves thick, glabrous or nearly so, alternate. Disk 0 or 
■ inconspicuous I. Daphne. 

Leaves thin, silky, often opposite. Disk of 4 er^et scales 2. Wikstmmia. 

1. DAPHNE, Linn. 

• Shrubs or small trees. Leaves (in Indian species) alternate, 
Usually coriaceous. Flowers in terminal or lateral heads or clusters. 
Perianth-tube usually corolline, eylindric or somewhat widened at the 
base; lobes^4, spreading. Stamens 8, biseriate; anthers subsessile. : 
Disk obscure # or none. Ovary 1-celled ; style short or none ; stigma large, 
capitate. Fruit a succulent or nearly dry drupe. 

I. — Leaves not exceeding 2 inches long, sessile. 

X. Leaves raucronate. Perianth villous ... 1. oteofdw. 

2. Leaves obtuse, notched. Perianth glabrous ... 2. reined. 

II. — Leaves 2—6 inches long. Petiole very short ... 8. p apyraoed. 

1* Daphne oleoides, Schreb . — A low spreading bushy shrub with 
stems 1 — 4 feet high and up to 1 inch diameter. Bark reddish-brown 
or blackish, fairly smooth. Young shoots clothed with short dense 
pubescence. Leaves 1-2 by ‘2 — *4 inch, oblong or linear, narrowed at 
both ends, mucronate, thick, ciliate and sparsely hairy on the midrib 
when young, glabrous when mature, dark bluish-green on both surfaces,, 
lateral nerves obscure, sessile. Flowers ’3-*4 inch diameter, white, in 
terminal ebracteate 3 — 9-Sowered heads. Pedicels minute. Perianth' 
grey-villous outside; tube '2 — '35 inch long; lobes oblong, acute or sub- 
acute, shorter than the tube. Ovary densely hairy. Fruit "25—35 inch 
long, oblong, fleshy, pale orange, clothed with short silky hair, enclosed 
till nearly ripe within the persistent perianth-tube which ultimately 1 
dehisces. Seed 1. 

<5ccurs along the Dhauli valley in North Garhwal between 8 ,600 and 2,600 feet; 
Bather scarce. It is found oil exposed atony and rocky places- Flowers t May-June, 
Fruit : July- August. 
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S. Daphne retusa, Hemal. — An erect shrub. Twigs rather stout, 
clothed when young with adpressed hairs. Leaves 1'5 — 2 by '5 — '7 
inch, oblanceolate, narrowed towards the base, apex rounded and 
minutely notched, thick, glabrous, sessile. Floorers '6— '8 inch 

diameter, in terminal bracteate clusters of about 5 — 7 ; bracts oblong- 
spathulate, caducous. Pedicels 0. Perianth glabrous; tube '3-'4 inch 
long; lobes as long as the tube, oblique, broadly obloDg, obtusfe, emargi- 
nate. Ovary glabrous. 

This species has been collected in the Almora district by Mr, J, By all, vide sheet 
Ho. 8388 in the Debra Dun herbarium. The exact Ideality is not recorded but the plant 
■will probably be found along the main Himalayan range between 10,000 and 12,000 feet* 
Flowers : Juue-July* 

S. Daphne papyracea, Deem. Syn. D. cannabina, Wall, in F. 
B, I. Vera. Satfura , , G-. Banna, A. — An evergreen shrub 2 — 5 feet 
high with stems up to 1 inch diameter. Young shoots tomentose soon 
’ becoming glabrous. Leaves 2 — 5 by '7 — 1’3 inches narrowly elliptic- 
lanceolate or oblanceolate, narrowed at both ends, thick, glabrous. 
Petiole up to ‘2 inch long. Flowers white, in terminal bracteate heads. 
Bracts *8— ‘7 inch long, oblong or lanceolate, caducous. Pedicels minute. 
Perianth-tube 1 *3-‘4 inch long, silky; lobes ’2 inch long, ovate, acute, with 
a tuft of hairs at the tip. Ovary glabrous. Fruit ovoid, '4 inch long. 

Occurs throughout the hills between 5,500 and 9,000 feet. Common, especially in 
association with banj- Flowers : January — April Fruit : May- June* Aed&rdmg to Smith 
and Cave in the Records of the Botanical Survey of India, > volume VI, pp. 45—54, there are 
three closely allied Himalayan species of Daphne * and after reading the note referred to 
above I think it probable that we have two of them within our area. I have on many 
occasions noted fcW the fruit is sometime^ yellow or orange-yellow when ripe and some- 
times first deep-red and finally black. Smith and Gave remark as follows : “ D. papyracea s 
Beene, and D. Swell, Smith and Gave are at once distinguished from D. cannabina, Wall, 
by the pointed lobes of the corolla and fruits reddish at maturity, D. , Sureil differs from 
D . papyracea in the leaves being less coriaceous and more pointed, in the bracts being 
very early deciduous forming no cellar round the infioresoence and in the longer and 
narrower dower* V. 


2. WIKSTRCEMIA, Endl, 

. Trees or shrubs. Leaves opposite, rarely alternate.. Flowers her- 
maphrodite, in terminal racemes or spikes, ebracteate. Perianth-tube 
elongate; lobes. 4, spreading. Stamens 8, biseriate; filaments short. 

. Disk of 1—4 scales. Ovary villous, 1-celled ; style short ; stigma capitate. 
Fruit fleshy and naked or dry and included in the base of the perianth. 

Wikstwemia canescens, Meissn . — An erect deciduous shrub 4 — 8 
feet high with steins up to 1’5 inches diameter. Bark smooth, brown. 
Blaze ’25 inch, pale yellow with very tough fibre. Young shoots hairy. 
Leaves opposite or alternate, l - 5 — 3 by - 6 — 1 inch,, elliptic- oblong, 
thin, silky when young becoming, glabrous except along the midrib 
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beneath. Petiole *1 inch long, hairy. Flowers yellow, in axillary and 
terminal heads or short spikes often forming small panicles. Bracts 0. 
Perianth-tube '3 inch long, slender, silky outside; lobes *15 inch long. 
Bisk of 4 erect fcnear scales. Fruit *2 inch long, ovoid, pale brown, 
enclosed by the persistent perianth which ultimately splits down one 
side. Seed 1, black. 

Occurs throughout the hills between 6,000 and 10,000 feet. Fairly common especially 
on the inner ranges and is found either in forest or in the open, sometimes with a tendency, 
to gregarionsnese. Flowers : April— June. Fruit : October-November. 
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4LXXVI.— EL^EAGNACE^. 

Shrubs or trees closely covered with silvery or brown scales, some- 
times with stellate hairs. Leaves alternate or opposite,. entire, ex stipu- 
late. Flowers regular, bisexual or dioecious, in axillary fascicles or 
cymes. Perianth tubular, narrowed above the ovary, persistent and 
sometimes thickened in fruit below; limb 2 — 6-lobed, rarely truncate; 
in male flowers reduced to a lobed limb only. Stamens adnate to the 
perianth-tube and twice as many as the lobes, or in the bisexual flowers 
as many as the lobes and opposite to them, perigynous. Ovary free 
in the lower part of the tube but closely invested, 1-celled; style filiform ; 
stigma lateral ; ovule solitary. Fruit a nut enclosed in the perianth-tube. 

Leaves linear-or oblong-lanceolate. Flowers bisexual ... 1- Elaagnus. 

Leaves elliptic Flowers unisexual ... 2. Hippopha. 

* 1. EL*®ACxNUS ? Linn. 

Flowers bisexual, solitary or in small clusters. Perianth with an 
oblong or globose persistent base, narrowed above the ovary into a 
campanulate or funnel-shaped deciduous limb, valvately 4-lobed. 
Stamens 4, en the mouth. Style linear, included. Fruit a nut enclosed 
in the accrescent usually berry-like perianth-base. 

Stem erect. Leaves etellately hairy above when young. 

Flowers '4 inch diameter ... ... ... 1. umbellate . , 

Stem rambling or climbing. Leaves scaly above when 

young. Flowers ■ 2 inch diameter ... ... 2. latifolia. 

1. Elseagnns nmbellata, Thunb. Vem. Geowain, G. Giwai,. 

A.' — A subdeciduous shrub or less frequently a small tree up to 5 feet 
girth and 30 feet high with rounded crown, usually more or less armed 
with stout thorns. Bark dark brown, rough, exfoliating in irregular 
scales. Blaze '25 — *75 inch, pinkish, fibrous with an open cellular 
structure. Young shoots clothed with silvery scales. Leaves alternate, 
variable in size, 1'25 — 5 by '6— 1‘5 inches, elliptic or elliptic-oblong, 
acute acuminate br obtuse, base rounded nr narrowed, margin undulate, 
densely clothed above with white stellate hairs when young, soon becom- 
ing glabrous, persistently clothed with silvery scales beneath. Petiole 
2— -*4 inch long, clothed with silvery scales. Flowers '4 inch d n meter, 
white or creamy, fragrant, axillary, solitary or in dense few-flowered 
clusters appearing with the young leaves. Pedicels '1 — '15 inch long, 
PeiiEtoth-tube '4 inch. long, silvery-scaly outside; lobes ovate, acute. 
Fruit,, '3--' 5 inch long,: globose or ellipsoid, succulent, red or pale orange. 
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with scattered silvery scales. Endccarp coriaceous clothed inside with a 
felt of white hairs- 

Occurs throughout the hiJJs between 5,000 and 8,000 feet- Usually in open fort*:. 
I'airJy common. Flowers : April-May. Fruit : September* Octobju - . 

2. El&agnus latifclia, Linn . — A subdecidnous shrub with 

seandent or subscandent stems up to 60 feet high and 3 inches diameter, 
pften producing strong adventitious shoots with rusty-coloured bark, 
usually armed with straight or recurved thorns '5—1 inch long. Bark 
dark brown, fairly smooth or slightly rough with scattered raised circular 
lenticels. Blaze *15—25 inch, pink sometimes mottled towards the 
outside with sclerotic orange tissue and with peculiar cross-fibred 
structure. Young shoots densely clothed with silvery scales. Leaves 
3 — 6 by 1*26 — 2*5 inches, elliptic, obtuse acute or acuminate, margin 
undulate, base rounded or acute, densely clothed on both surfaces with 
'silvery scales when young, those on the upper surface ultimately decide 
*ou 3 but persistent beneath, lateral nerves 5 — 8 pairs. Petiole '25 — ‘4 
inch long, silvery-scaly. Flowers -Q inch diameter, yellow, in axillary 
usually many-flowered clusters. Pedicels ‘1 — ‘15 inch long. Perianth- 
tube '15 — ‘25 inch long, silvery-scaly outside; lobes ovate, acute. Fruit 
'75 — 1*25 inches long, oblong, succulent, red or orange, with scattered 
silvery scales. Endocarp coriaceous, woolly within. r 

Occurs in the subhimalayan tract and outermost hill ranges betrccqfu 1,500 and 2.GG0 
feet. Not common, usually found in swampy localities or bordering streams. Flowers: 
September (probably). Fruit: ^Tarcb. 

2, HIPPOPILE, Linn . 

Thorny shrubs or small trees. Leaves alternate, narrow. Flowers 
dicecious. 1 Male flowers sessile, clustered; perianth 2-partite almost to 
the base, lobes valvate. Stamens usually 4, rarely fewer by abortion, one 
-seriate, alternating with the angles of a small cushion-shaped disk. 
Female flowers shortly pedicellate, solitary; perianth-tube distinct; lobes 
2, obscure ; staminodes none. Stigma oblong-cylindric, oblique, exserted. 

■ Fruit succulent containing an utricle, 

A dwarf shrub. leaves less than 1 inch long, scaly on 
both surfaces ... ... ... 1, rkamnoidw* 

A tree. Leaves exceeding 1 inch, more or less stellate- » 
hairy on both surfaces ... ... ... 2. talicifotia. 

i. Hippophae rhamnoldes, Linn. Vern, Tarwa, Bhotia.— A stiff 
densely-branching deciduous shrub 6 inches to 2 feet high with erect or 
decumbent stems up to 1 inch diameter, the branches frequently dying 
back at the tips and becoming spinescent. Bark smooth, ashy or silvery- 
grey, or finally rough and dark brown. Twigs and young shoots more or 
less densely clothed with silvery-brown scales, the youngest * shoots 
puberulous. Leaves '35 — '7 by ‘l-'2 inch, densely clothed on both 


* 
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surfaces with silvery-brown scales, chiefly brown on the undersurface, 
minutely pubescent when young. Petiole 0. Mowers appearing 
with the new leaves. Perianth-lobes of male flowers orbicular, concave, 
less than '1 inch Iqjig, scaly on the outside. Fruit '3 inch long, globose, 
scaly, crowned with the persistent style. 

Occurs on the dry interior ranges bordering Tibet between 13*000 and 14,000 feek 
Fairly common, forming gregarious patches on shingly ground, Flowers : May-June- 
Fruit : September. The plant here described is a dwarf variety of the typical European 
plant, which has not been collected in our area. 

2* Hlppophee salicifolia, Don , Vera* Ames or Chuk m Chu T 
BA, — A small deciduous tree up to 8 feet girth and 30 feet high with 
rounded spreading crown* often spinescent when young. Bark reddish- 
brown, with deep longitudinal furrows, very rough. Blaze 1 inch, 
fibrous, pale yellow or yellowish-brown. Twigs clothed with rusty* 
brown scales. Leaves To — 4 by '3 — *6 inch, oblong-lanceolate, stellately 
pubescent above when young becoming bluish-green and with varying 
amount of pubescence when mature, canescent with dense short stellate 
tomentum beneath, the midrib beneath pale rusty brown with a few 
■scafes mixed with the hairs. Petiole about '1 inch long. Flowers 
appearing just before or with the young leaves. Perianth of the male 
flowers scaly* Fruit ‘25 inch long, ovoid, yellow, with scattered scales, 
very acid t& the taste, remaining long on the tree. 

Occurs afceng the slopes of the main Himalayan range between 5,000 and .10,500 feet 
Fairly common on river banks and in damp places Most of the lateral twigs seem to be 
■deciduous, sometimes dying back to form i horns on young plants. Flowers : April-May. 
Fruit ; October — March, 
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Green parasitic f&hrubs attaching themselves by means of hauatoria. 
to the branches of other woody plants. Leaves opposite or alternate, 
simple, entire, exstipulate, sometimes reduced to scales. Flowers 1-2- 
sexual, in racemes spikes heads or fascicles. Hypanthium adnate to the 
ovary and sometimes growing up as an entire or toothed ring (calycnlus) 
above it. Perianth sepaloid or petaloid of 4 — 6 segments free or connate 
into a tube below, valvate in bud. Stamens as many as the segments, 
opposite to and usually adnate to them. Ovary inferior, 1- cel led ; style 
short or long; stigma simple; ovule solitary. Fruit a L seeded berry or 
drupe with a viscid inner layer. 

Flowers bisexual, showy. Leaves opposite or alternate ... 1, Lorantk us. 

Flowers unisexual, inconspicuous. Leaves opposite and 
8 — 5-nerved or 0 ... ... ... ... 2. Vitcum. 

The species of both these genera are commonly known as mistletoes. 


1. LOFANTHUS, Linn . 


Leaves opposite or alternate, usually fleshy or coriaceous with 
obscure nerves. Flowers bisexual, usually coloured. Hypanthium 
usually produced into a calycuius which is sometimes reduced to a 
mere rim. Perianth-segments free or perianth forming a split or entire 
tube below, lobes reSexed or spreading. Stamens epiphyllous; anthers 


versa, tile or cells adnate. 

I.— Flowers and quite young leaves tomentose. Periuutb- 
lobes much shorter than the tube. 

A. Under loaf- surface persistently and densely 

tomentoae ... ... ... . . . 1 . v e&tiUts . 


B. Mature leaves glabrous or nearly so. 

1. Perianth outside red or orange-red at the base 

parsing into yellowish- green or green. 

Berry glabrous ... ... ... 2. elatus. 

2. Perianth outside brown-or white-tmnentoee. 

Berry stellately pubescent. 

(<x) Perianth-lobes purplish-red within. Mature 

leaves very glossy on both surfaces ... 3. cordi/dlms. 

{&) Perianth-lobes green within. Mature leaves 

dull on both surfaces ... ... 4. pulvemUntus . 


IL — Flowers and quite young leaves clothed with rusty 

scales. Perianth-lobes equal to the tube ... 5. Jigttrfrmw, 

III. — Whole plant glabrous. 

1. Flowers sessile, l 15 inch long ... ... 6. odonttut, 

2. Flowers pedicelled, 1-2 inches long ... 7. Umgiflonts* 

Bqpides the above species L., Scurrula t Linn, is also, according to Luthie, found along 
the subhiinslayan tract, but I am doubtful about this. Moreover L. tfoumrio is possibly not 
specifically different from L. oordf/oJmj. According to Lathis the leaves of Li Scurmla are 
smaller, sessile or short -petiolcd and adpressed-tomentose or glabrate beneath. 
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1. Loranthas vestltas, Wall. — Evergreen. Branches up to 8 feet 

long and 2 inches diameter, often drooping. Bark dark brown or black- 
ish, rather rough, lenticellate. Young shoots and leaves densely clothed 
all over with silvery or ferruginous tomentum, the '"hairs partly stellate 
and partly featbery-branched, persistent on the under leaf -surface. 
Leaves opposite, 2 — 4 by '75— 1'75 inches, ovate-lanceolate, or oblong, 
narrowed at both ends, coriaceous, glabrous and glossy dark green above 
when mature ; lateral nerves rather indistinct 5 — 7 pairs. Petiole '2 — ‘5 
inch long. Flowers axillary, in few-flowered, shortly pedunculate, 
villous fascicles or sometimes solitary. Flower-buds clavate, obtuse. 
Pedicels 0. Hypanthium scarcely produced above the ovary. Perianth 
•6-’ 7 inch long, clothed outside with ferruginous scurfy tomentum, 
cleft about one-third the way down into 4 obtuse lobes which are reflexed 
and bright green inside. Anthers red. Filaments (both free and 
attached portions) and style purple. Berry '3 — '35 inch long, almost 
cylindrie, bright orange. Seed surrounded by a viscid pale grey medium 
which in the immature fruit is emerald green. f 

Occurs throughout the lulls between 8X00 and 7,500 fest. Abundant and commonly 
parasitic on Qusrcus ineana and Q. iUtitata. Flowers : September — January, Fruit : Alay- 
June- 

2. Lora nth us el at us, Edge-w. — Young shoots and leaves densely 
clothed all over with stellate tomentum, soon becoming glabfous. Leaves 
opposite and alternate, 2*5 — 5 by 1‘5 — 3 inches, broadly ovate, acute, 
base rounded or subcordate, thick, soft, fleshy, bright glossy green or 
sometimes yellowish with pinkish veins on the undersurface. Petiole 
'3 — '6 inch long, very stout. Flowers 1 — 1’5 inches long, in axillary 
fascicles or in short racemes up to 1 inch long on the old wood. Ped- 
uncle glabrous or rusty-pubescent. Pedicels 'l-'2 inch long. 
Flower-buds more or less clavate, blunt. Hypanthium rusty-pubescent. 
Perianth more or less scurfy-pubescent outside, red or orange-red at 
the base passing into yellowish-green or green towards the top on the 
outside, cleft about one third the way down into 4 lobes which are 
reflexed and green inside. Anthers *15—2 inch long, scarlet. Fila- 
ments adnate nearly to the top, purple passing into 'red below. Slyle 
purple. Berry ‘3 inch long, turbinate, glabrous. 

Occnw throughout the hills between 5,000 and 10,000 feet. Parasitic on Lite e a 
umbrosa and other trees. Flowers : April — July, 

S. Loranthus oordlfolins, Wall— Evergreen. Stems up to 5 feet 
long and 1*25 inches diameter. Bark dark brown, fairly smooth,, with 
very numerous minute pale lenticels. Young leaves and shoots tSothed 
all over with white or buff-coloured scurfy (partly stellate partly feathery) 
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tomentum. Leaves opposite, usually kTo — 5'o by 1'5 — 4 inches, broadly 
ovate or suborbicular, obtuse, base rounded or subcordate, thick and 
rather fleshy, glabrous or nearly so and dull green on both surfaces when 
mature; lateral mryes rather indistinct 5 — 8 pairs. Petiole ‘3 — "8 inch 
long, Flowers *8 — 1 inch long, in tomentose fascicles oj: short racemes 
‘75 inch long or less, solitat 7 or fascicled in the leaf-axils- Hypa nthium 
scarcely produced above the ovary. Perianth densely dotted outside 
with scurfy brown tomentum ; tube '6- ’7 inch long, first bright green 
then purplish-red inside between the adnate filaments: lobes 4, acute* 
reflexed, purplish-red inside. Anthers and free portions of the filaments 
crimson, adnate portion purplisb-red. Style purple. Berry '25 — ‘3 
inch long, obeonic, yellow often tinged with red, stellately pubescent. 
Seed surrounded by a translucent viscid mucilage which is bright 
emerald green till ripe. 

Probably occurs throughout the central and outer bill ranges between 1*000 and 
5,000 feet. Flowers : November— March. Fruit : March-Aprib 

•'5. Loranthus piilveralentns, Wall. — Evergreen. Stems up to 3 
feet long and 1 inch diameter. Bark dark brown, roughish, with 
numerous minute raised lenticels. Young leaves and shoots clothed all 
over with v^iite fiocculent fugaceous (partly stellate and partly feathery) 
tomentum , 'soon becoming glabrous. Leaves opposite, 3 — 6 by 1*75 — 3*5 
inches, ovate or oblong, obtuse or acute, base rounded or narrowed into 
the petiole, thick and rather fleshy, very glossy and dark green on both 
surfaces. Petiole '4 — "8 inch long. Flowers 1 — 1*1 inches long, in 
tomentose solitary or fascicled axillary racemes "3 — 2'5 inches long. 
Pedicels *l-'2 inch long. Hypanthium scarcely produced above the 
ovary. Perianth densely clothed outside with flocculent white tomen- 
tum; tube '7-‘8 inch long; lobes 4, reflexed , green inside. Anthers 
and free portions of the filaments crimson, adnate portion dark purple. 
Style purple. Berry ‘35 — ‘4 inch long, almost or quite cylindric when 
ripe, green, stellatelv pubescent. Seed surrounded by a translucent 
viscid mucilage which is bright emerald green till ripe. 

Probably occur* throughout the central and outer hill ranges between 1,000 and 
5,500 feet. Fairly common, frequently parasitic on Mallolus pkilipidneasis, Bute a 
and Dalbergm Sis&oo. Flowers : August — May. 

5. Loranthus ligustrinus, Wall. — Evergreen. Stems .up to 6 feet 
long and 1 inch diameter. Bark reddish-brown, fairly smooth. Young 
shoots leaves and inflorescence clothed with rusty scales, often densely 
so. Leaves inconstantly opposite, 1‘5 — -3 ‘5 by *5—1*2 inches, lanceo- 
late or elliptic, narrowed at. both ends, glabrous, Petiole ‘2- ’3 inch 
long. Flowers *3 inch long, red, in. solitary or paired axillary racemes 
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up to 1 inch Jong, often reduced to a single pair of flowers on a peduncle 
*2 inch long. Flower-buds cylindrie, obtuse. Pedicels '05 inch long. 
Hyp&nfchittm with very short truncate limb. Perianth of 4 distinct 
ligulate lobes, more or less scaly without, reflexed ^from the middle. 
Berry '25 inch long, ovoid. 

Occurs throughout the central and outer hill ranges between 2,000 and 4,000 feet. 
Fairly common and found parasitic on many different trees but eepeciaHy .tfaHotaf 
philippitienstit. Flowers : April — June. 

6. Lcrantfaus odoratus, Wall. — Glabrous. Tjeaves subopposite, 3 — 5 
inches long, elliptic or lanceolate, fleshy, narrowed into a petiole, often 
falcate, penninerved, nerves slender. Flowers ‘15 inch long, yellowish, 
sweet-scented, opposite or fascicled on axillary, solitary or fascicled 
spikes 1-2' 5 inches long. Hypanthium with short limb. Perianth- 
lobes 6, about ‘15 inch long, spathulate, free. Ovary with the base sunk 
in the hypanthium. Style very stout. Stigma capitate. Berry ellip- 
soid, glabrous. 

I am uncertain whether this species really occurs within our area or not, but there 
are two sheets at Debra Dun which seem to agree well with the description given in the 
F. B. I. though their fragmentary nature mates certain identification difficult, ifi iese 
sheets are Duthie’s No. 3361 collected in the Eamganga valley and Osmaston’s No. DOS 
collected at 4,600 feet elevation close to Baijnath. 

7. Loranthus longifloras, Best.—- Evergreen. Glabrous. Leaves 
inconstantly opposite, 3 — 10 by '7 — 5 inches, very variable"* in shape, 
ovate elliptic or oblong, obtuse, base usually narrowed, tbiclf and fleshy. 
Petiole ‘3 — ‘7 inch long. Flowers 1-2 inches long, scarlet or orange, in 
dense one-sided racemes l-2'5 inches long. Flower-buds cylindrie, 
acute. Pedicels '1 — *15 inch long. Hypanthium with a distinct broadly 
tubular calyculus, truncate or wavy. Perianth glabrous, cleft about one 
third to one quarter the way down into 5 reflexed lobes, green inside. 
Berry *3 — '5 inch long, ovoid-oblong, crowned with the cup-shaped 
calyculus. 

Occurs throughout the suhhimalayan tract and outer hill ranges up td 3,000 feet. 
Very common and parasitic on many different species of trees. Flowers almost throughout 
the year. 

2. VISCUM, Linn, 


Leaves opposite or reduced to scales. Flowers spaall or minute, ■ 
dioecious or monoecious, solitary or fascicled. Hypanthium solid or 
hollow in the male, adnate to the ovary in the female. Perianth- 
segments 3-4, green or yellow. Anthers sessile, adnate to the perianth- 
-segments. Stigma large, pulvinate. Fruit a succulent berry. 


I.— Leafy, Upper joints of stem terote 
n. — Leafless, tipper joints of stem flattened. 

1. * Joints '75 — 2*2 inches long, striate 

2. Joints *2«-'7 inch long, not striate 
TIL— Leafless, AH joints terete 


1. album , 

2. tirticufotum.' • 

9. japonicum. 

4 * 
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1, Yisctun album, Linn Eng* MistJefm, — Evergreen, forming 
bushy tufts 2-3 feet across. Stems terete, up to ‘5 inch diameter, 
bright green or yellowish -green. Branches jointed, dichotomous. 
Leaves variable, finally 1-2 inches long, oblong, broad or narrow, 
usually with obtuse tip and ouneatc base, glabrous, thick and fleshy, 
bright green or yellowish 'green, obscurely 3 — 5-nerved, sessile. Flowers 
dioecious, sessile, in clusters of 3 or 5 in the forks of the branches, 
supported by cup-shaped slightly ciliate bracts; terminal flower solitary, 
the lateral in opposite or decussate pairs* Perianth-segments 3-4, 
triangular, thick, acute, deciduous. Berry '3 inch diameter, subglobose, 
wiiite, translucent. 

Occurs throughout the hills between 5,000 and 7,500 feet. Fairly common, the 
host usually bein^ one of the iiosflce#. Flowers : Afim'h— Sfriy. PruU : November— 
January, 


2, Yiscnm articulatum, Bunn. — Leafless, forming rounded bushy 
tufts. Stems jointed, smooth, greenish, up to 2 feet Jong and '5 inch 
diameter, flattened at first, ultimately terete* Upper joints '75 — 2' 2 
inches long by '15 — '4 inch broad, bright green, indistinctly ribbed, 
widening slightly from the base upwards. Flowers monoecious, sessile, 
in clusters jf 3 at the nodes, the lateral flowers usually male. BractB 
cup-shaped,* Perianth-segments triangular, erect in female, spreading 
in male flowers, deciduous* Berry "2 inch Jong, ovoid, yellowish-green* 
Seed bright green surrounded by a viscid transparent fluid. 

Occurs in the Bhabar and central and cuter hill ranges between 1,000 and 7,500 feet. 
Parasitises a great variety of plants. Often found growing on LorantJivs vest Hits, Wall, 
Flowers : June — October. Fruit : May^Juae. 

3. Yiscum japoniaum, Thunl. — Leafless, forming dense much* 
branched tufts* Stems jointed, smooth, yellowish-green, up to 7 inches 
long and "2 inch diameter, flattened at first, ultimately terete. Upper 
joints '2 — '7 inch long by '05 — '2 inch broad, widening from the base 
upwards* - Flowers as in V, articulatum but segments of the perianth 
persistent. Berry '05 — '1 inch long, ellipsoid, yellowish-green* Seed 
surrounded by a viscid transparent fluid* 

Occurs throughout the hills between 6,000 and 7,000 feet. Fairly common and 
chiefly parasitic on Querns incana. A severe attack may kill the tree. Flowers : May — 
July. Fruit : October-November. 

5. Yiscnm sp. — Leafless, forming tufts branching in all directions. 
Stems jointed, conspicuously ribbed, green, l'5-6 inches long and tip 
to '2 inch diameter. Joints ’15 — 1 inch long, terete not flattened even 
when young, somewhat thickened at both ends. The whole plant in- 
cluding the perianth very papillose. Flowers minute, sessile, dense’y 

SO 
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clustered at the nodes, at first half-enclosed by the two connate persist- 
ent bracteoles, Perianth-segments erect, triangular, deciduous. Berry* 
'15 inch diameter, globose, white. Seed green, somewhat flattened, 
surrounded by opaque white viscous mucilage, $ 

Probably occurs along the whole enter ranges of bills between 3,000 and 5,000 feet 
but it seems to be rare. It is found parasitic on LoTCmthus cordtifoUit#, Wall, and 
LoTanthus pufoentlentus* Wall. Flowers i November-December. There arq, three sheets 
of this species at Delira Dun namely my no. 1391 and Pekra Dun Herb, nos, 260GS and 
£30$S collected by Inayat and P, W. Mackinnon all from the outer Himalaya, 
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• LXX VIII . — S ANT AL ACEiE * 

Trees shrubs or herbs often more or less parasitic on roots. Leaves 
altemafe or opposite, entire , sometimes scale-like or none, nerves, in- 
conspicuous, exstipulate. Flowers 1-2-sesnal , regular, usually inconspi* 
cuous, mostly cymose. Perianth superior or perigvnous, 3 — 8-toothed, 
-lobed or-partite, lobes with often a tuft of hair behind the anthers. 
Stamens 3 — 6, often adnate to the lobes, rarely at the base of the perianth 
opposite to the lobes; anthers 2-celled. Disk perigynous or epigynons. 
Ovary nearly free or usually adnate to the hypanthinm, 1-celled; style 
usually short; stigma entire or 3 — 6-lobed; ovules 2 — 4, rarely solitary. 
Fruit a drupe or nut. 

Parasitic on mote- Leaves pemunarved 1. Osyris, 

Parasitic on. branches. Leaves 5 — 9 -nerved from the base 2, Remhvia. 

1. OSYKIS, Linn . 

G-labrous shrubs. Leaves alternate* Flowers small, axillary, poly- 
gamous f male flowers in clusters, the bisexual often solitary* Perianth- 
tube solid* in male flowers, of the bisexual flowers adnate to the ovary; 
lobes 3-4 , with a tuft of hairs on the face. Stamens 3 or 4, inserted at 
the base of the perianth-lobes. Disk angular. Ovary sunk in the 
perianth-tube ; style short ; stigma 3-4-fid ; ovules 2 —4. Fruit a I* 
seeded globose or ovoid drupe, 

Osyris arborea, Wall. Vern. Bakrol, NG« — An evergi'een glabrous 
shrub usually 4 — 8 feet high but attaining 15 feet with stems up to 4 
inches diameter. Bark dark brown, slightly rough. Blaze '1 — ‘25 inch, 
not fibrous, bright pink or purplish-red. Twigs green, sharply 3-angled, 
Leaves 1-2 by '5—1 inch, variable in shape, elliptic-lanceolate or 
obovate-oblong, obtuse or acute, mucronate, base cuneate, rather thick, 
dull glaucous green on both surfaces, lateral nerves indistinct 4 — 8 pairs, 
sessile. Flowers greenish-yellow; males in axillary 5 — 10-flowered 
umbels, peduncles ‘3 — '5 inch long, often arranged in short racemose 1 
panicles; bisexual T — T5 inch diameter, solitary, on slender axillary 
pedicels '2-'3 inch long, lengthening in fruit. Perianth-limb 3-lobed. 
Drupe ‘3 — r 35 inch diameter, globose, succulent, orange-red, crowned ; 
bj m the disk* 

Occurs throughout the hills between 3,050 and 6,500 feet. Fairly common in open 
types of forest but especially in secondary dry miscellaneous scrub. Parasitic on the. loot? 
tt other plants. Flowers more or less all the year round, 
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2. HENSLOVIA, Blume. 

Parasitic shrubs. Leaves alternate. Flowers minute, monoecious 
or dioecious, axillary, or the females with stamens ; males subracemose 
or capitellate ; females solitary or few and clustered. Perianth-tube of 
male flowers nil, of female flowers adnate to the ovary; lobes 5-6, 
valvate. Stamens 5 or 6, short, inserted at the base or middle of the 
♦lobes. Disk concave or convex. Ovary inferior; stigma subsessile, 
discoid or lobsd ; ovules 2-3. Fruit a drupe, endoearp hard. 

' Henslovla heterantha, Hook. f. and T . — A small glabrous parasitic 
shrub. Branches erect or spreading. Bark rough, usually pale brown. 
•Twigs often minutely pustular. Leaves alternate, very variable, 1 — 4 
inches long, elliptic ovate or orbicular, base narrowed into the petiole, 
5— 9-nerved. Petiole '2 — '5 inch long, winged in continuation with the 
lamina. Flowers minute, unisexual, sessile on the. top of solitary or 
clustered lateral peduncles which are bracteate at the base and tip only, 
the bracts at the tip forming a spreading involucre. Peduncles not 
exceeding '05 inch long in flower, lengthening to nearly '15 inch in 
fruit. Male flowers numerous, perianth 5- oi '6-lobed. Stamens 5 or 6. 
Female flowers 1 or few, perianth 5- or 6-lobed, without or with very 
imperfect stamens. Drape about '15 inch long, elliptic-oblong 

Ofecurs in the central and outer ranges between 3,000 and 5,000 TeeL common 

in tha eastern Divisions but not recorded west of Eatwadhab in the Fakgarh Division. 

It is ioxmd on many different hosts and has the habit of a Loranthus. Flowers ; Deceit 
her January Fruit : June. 
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LXXIX.— EUPHORBIACE.E. 

Trees slirftbs or herbs, rarely climbing, sometimes with fleshy 
bmnches, often with milky juice. Leaves alternate or opposite, usually 
simpla, usually stipulate. Inflorescence various. Flower's unisexual 
usually small. Perianth often small or none, usually calyciform, some- 
times well developed and with differentiated calyx and corolla. Calyx 
inferior. Petals free. Perianth or petals sometimes different- in the 
two sexes . Disk hypogy nous , variously formed, Male Servers with 
stamens isomerons with the sepals or petals or fewer or numerous. 
Female flower with or usually without staminodes. Ovary mostly 3- 
celled, rarely more or less; style none or 1 with as many branches as the 
cells; stigmas various; ovules 1 to 2 in each carpel. Fruit normally a 
3*celled capsule becoming 3-coccous and falling away from n persistent 
columella, sometimes a berry or diupe. 


Branches thick and fleshy, \rith a ci'p^ous miflrv juice 

I. 

Euphorbia, 

Branches not thick and fleshy ... 

2. 


Leaves trifoliolato ... 

14. 

Bisckoffiit* 

Leaves simple 

a. 


Leaves opposite 

4. 


leaves alternate 

5. 


Leases thick, evergreen less than 3 inches ions- 

3. 

Buxits, 

Leaves thin, deciduous, more than 6 inches long 
Leaves closely dotted beneath with red or yellow 

18. 

T retch. 



glands ... ... „ r 

... G. 



Leaves not gland -dot ted ber.eatli 

... 7. 


6. 

Glands red 

19. 

Mallotus. 


Glands yellow ... 

... 20. 

Nacaranga. 

7. 

Leaves peltate 

... 2L 

Ridnits. 


Leaves not peltate ... 

... 8, 


S 

Petiole pink, 1~^S inches long, tumid at 

;s June Lion 



with the blade. 

... Id, 

Dapknipltytlu-m. 


Petiole not as above . ... 

... 9. 


9 

Petiole usually exceeding 2 - 5 inches long 

... IE. 



Petiole not exceeding 2‘5 inches long 

11. 


10. 

Leaf-base 7-nerved ... 

... 17. 

JatropUu. 


Leaf-base S— 5-nerved 

... 22. 

Baliospernuun. 

n 

Stems and leaves with milky Juice 

..,12. 



No milky Juice 

... 13. 


12 

Leaves & — 5 inches long 

- ...2d. 

Exc&caria, 


Leaves 8 — 16 inches long 

... 23. 

Sapittm (insigne). 

IS 

Leaves not, exceeding '5 inch Ion# 

... 14. 



Leaves exceeding 1 5 inch long 

... 15. 
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14, 

A small shrub. Fruit capsular 

6. 

PhyUanthuit- 


A tree. Fruit drupaceous 

8. 

Bmbliea^ 

15, 

Leaves obscurely serrulate 

13. 

Putrawfiva. 


Leaves entire 

16. 


1G. 

A free with smooth pale bark which is scurfy or corky 



on the outside 

13. 

Gyclo&temtm. 


Not aa above 

17. 


17. 

A shrub with shiny dark green narrowly lanceolate 


Sarcococca. 


leaves 1 — 3 inches long 

2. 


Not as above 

18. 


16, 

Shrubs with flowers In simple or panicled racemes 




more than 1 inch long 

16. 

Antidesma , 


Not as above 

19. 


19. 

Trees 

20. 



Shrubs ,,, 

23. 


30. 

Flowers in racemes 

21. 



Flowers in clusters ... 

23, 


21. 

Lateral nerves exceeding 10 pairs 

4. 

BrideJiij (reiusa and 
verrucas ti). 


Lateral nerves not exceeding 10 pairs 

23. 

S apium (seb tferun^ 
and eugemtpfnliitm) , 

23. 

Bark smooth, pale ... 

7. 

Prosorus, 


Bark rough, not pale ,. t 

10. 

Glochidio n (ass a - 

■micum). r 

23. 

Lateral nerves 8 or more pairs 

4. 

BrideUa \etipularis 
and verucosa). 


Lateral nerves not exceeding 8 pairs 

24. 


24. 

Petiole usually exceeding *6 inch long 

5, 

An&rachne. 


Petiole not exceeding '5 inch long 

26. 


25, 

Leaves over 3 inches long 

10. 

Glochidion (peluti 



num) . 


Leaves under 3 inches long ... 

26. 


2G. 

Branchiate persistent, Flowers dioecious 

11. 

Fluff yea. 


Branch lets deciduou b . Flowers monoecious 

9. 

Kmjanelia. 


1 * EUPHORBIA, Linn , 

Herbs, shrubs or tees with milky juice ; branches often thick and 
fleshy. Leaves opposite or alternate ; stipules often reduced to spines 
or none. Inflorescence composite, Male flowers of naked pedicelled 
stamens usually many together, frequently in 5 groups, in a calyx- 
like 4-5dobed involucre, the lobes thin, sepaloid, entire or divided, 
alternating with large, rarely small, glandular processes forming an 
outer whorf* or in some cases glands solitary, and sometimes furnished 
with a petaloid expansion or limb or with horns. Involucres 1-sexual or 
usually 2-sexual, containing a solitary central female flower consisting 
of a pedicelled ovary, naked or sometimes with rudiments of a 8-merous 
calyx. Ovary 3-celIed, more or less deeply 3-lobed; styles 3, free or 
connate ; ovule 1 in each cell. Capsule of three 2-valved cocci. 
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Euphorbia Royleana, Bom. Vern. Surat, G. — A deciduous shrub 
or small tree attaining 5 feet girth and 20 feet high. Branches 
wharled, 5 — 7-angled, the ridges wavy with a pair ot stiptilar spines '2- ‘3 
inch long at the crjst of each wave. Leaves alternate, 4 — 6 inches long, 
spathulate, mucronate, very thick and fleshy, sessile. Involucres "fi 
inch across, yellowish-green, in compact sessile 3-flowered cymes arising 
from the sinus between the nodes, Capsule '6 inch diameter, pale grey, 
3-lobed, pedunculate. 

Occurs throughout the area behv-eeu 2,QGG and 4, G0O feet. Often abundant on dry 
rocky or e^xiaed situations, especially on southern aspects whore it tends to become 
gregarious. The leaves appear during the rains and fall soon afterwards. Plowed : 
March— May, 

2, SAECOCOCCA, LindL 

Evergreen glabrous shrubs. Leaves alternate, coriaceous, entire, 
penni- or triple-nerved- Flowers moncecious, apetalous, bracteate 
in short axillary racemes* Disk 0, Male Sowers : sepals 4, biseriate, 
imbricate* Stamens 4, opposite the sepals, free. Female flowers: 
sejfals 4 or 6, biseriate, imbricate. Ovary 2-3-celled ; styles short, entire ; 
ovules 2 in each cell* Fruit indehiscent, coriaceous or fleshy: endocarp 
bard* Seeds 1-2, 

Sarcococca sallgna, Maell, Syn* S * pruniformi#, LindL Vera* 
Patiala ot ffem, NC-k — An erect evergreen shrub 2 — 6 feet high with 
stems up to *75 inch diameter. Bark smooth, green. Leaves 2' 5 — 5 5 
by '3 — 1 inch, lanceolate or linear-lanceolate, long-acuminate, base 
narrowed, glabrous, shining dark green above. Petiole '2— '4 inch long 
Flowers fragrant, green or yellowish-green , in short axillary racemes of 
about 4 — 10 flowers either all of one sex or male above and female below. 
Perianth ‘15 — '2 inch diameter* Stamens usually 4, conspicuous, more 
than twice as long as the perianth* Fruit a drupe ‘3-'4 inch long, ovoid, 
black when ripe. 

Occurs throughout the hills between 4,500 and 8,500 feet* A common and often 
gregarious shrub in oak* spruce and cypress forests, preferring moist and shady localities* 
Flowers : October — May. Fruit ; October — January. 

* 3* BUXtJS, Linn, 

Evergreen shrubs or trees. Leaves opposite, coriaceous, entire, 
penninerved. Flowers monoecious, in very short erect dense axillary 
racemes. Male flowers ebracteate; sepals 4, in 2 series, imbricate; 
stamens as many as the sepals and opposite them, free; ovary rudimen- 
tary, Female flowers; sepals 6, the 2 outer much smaller, imbricate; 
ovary 3-eelled; ovules 2 in each cell; styles 3, short, thick* Capsule 
ovoid, tipped by the persistent styles, loculieidally 3-valved, valves 
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2-horned by the split styles, endocarp splitting away from the coriaceous 
exoearp. 

A tree* Leaves exuding 1 inch long *** ... 1* M aUiehiana. 

A dwarf shrub. Leaves not exceeding "5 inch long --- 1 (e)'- micfophyUa, 

. 4. Buxus Wallfohiana, Baill. Syn* B . sempervirens, Linn, ex 
parte. Vem* Papri, Gen. Eng. Himalayan Box. — A small evef- 
f green tree up to 5 feet girth and 30 feet high. Barit pale or dark brown, 
rough t exfoliating in small corky scales. Blaze ‘2 — '5 inch, pale yellow, 
not or scarcely fibrous. Twigs pubescent when young. Leaves l-2'5 
by '3 — ‘5 inch, lanceolate or narrowly elliptiooblong, obtuse, bright 
glossy green above, midrib minutely hairy above and towards the base 
beneath, otherwise glabrous. Petiole *05— *1 inch long, pubescent. 
Flowers greenish-yellow, in very short erect dense axillary racemes about 
‘3 inch long, subglobose, terminal flower female* Capsule *4-’ 3 inch 
long including the horns formed from the persistent styles, broadly ovoid, 

chestnut-brown when ripe. Seeds oblong, black, shining, 25 inch long. 

* 

Occurs oil tlic central and inner ranges, more especially tlie latter, between 6,000 and 
9,000 feet. Never common and distribution somewhat local, generally in moist and shady 
localities* Flowers; March — May. Fruit; June — August. 

1(a) Yar. JTlicrophylla, Hook /. — A dwarf evergreen slifub. Baric 
rough, corky. Twigs sparsely clothed with minute hairs when young. 
Leaves -25 — '5 by '15 — '2o inch, orbicular or oblong, obtnse or rounded, 
thick, glabrous, shining, the secondary nerves practically invisible on 
the upper surface. Petiole about ‘05 inch long, glabrous or nearly so, 
Flowers greenish -yellow, in very short erect dense terminal and axillary 
racemes T-'2 inch long, subglobose, the terminal flower female. 
Capsule '25 — ’S3 inch long including the horns formed from the per- 
sistent styles. Seeds oblong, black, shining, '15 inch long. 

Ctoenrs a 'eng the interior valleys of North Almora between 10,000 and 12,000 feet. 
It is found growing in crevices in the rocks. Flowers : June- July. Fruit : September, 

4. BPJDELl'A', WiUd. 

Trees or shrubs, sometimes climbing. Leaves aft e mate, entire, 
with strong parallel secondary nerves. Flower's small, monoecious, or 
dumous in axillary clusters, or clusters in simple or puuieled spikes. 
Sepals 5, valvate, persistent. Petals 5, usually small, inserted under the 
margin of the 'disk. Disk conspicuous and furnished in the female with 
a- corona from, the inner margin which often closely invests the ovary and 
is toothed or lobed. , Stamens 5, on a distinct gonophore with a pisfillode. 
Qyary 2-ceiled; styles 2, free or partially connate, often 2-Iobed. Fruit 
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a. drupe with a 2-ce.IIed stone, ultimately splitting into two' 1-seeded 
pyrenes. 

I. Erect trees or shrubs. 

1. Latera Lnerves straight. Fl^wei - - dilators mostly 

financed jn axillary or ternim]] prnrcnbte 

spikes up to S inches Jong in fruit 3. rtfum. 

2. Lateral nerves more or less arched. Flower- 
' clusters axillary, not exceeding 1 inch long in 

fruit * . * ... * . * * . * *2 . t; e rr tintm . 

II . — A shrub -with long rambling sometimes subscandent 

branches *., ... ... *,* stipulfirte* 

L Bridelia retusa, Sprcwj. Vern* Goli, B and K~A wmatl or 
medium-sized deciduous tree bearing stout straight conical spines up to 
2 inches long when young and attaining 6 feet girth and 00 fest high. 
Bark dark brown, rather rough with numerous shallow cracks, exfoliat- 
ing in thin irregular woody or somewhat corky scales* Blaze '£—'6 
inch, very fibrous, pink to deep reddish paling towards the interior, 
juice turning purple on the blade of a knife. Leaves 5—8 by 3-4 inches, 
elliptic-oblong or somewhat obovate, acute, entire or slightly annulate, 
base rounded, shining dark green and usually glabrous above',' glaucous 
and pubescent beneath ; lateral nerves 15 — 28 pairs, prominent, straight* 
Petiole *2 — ‘5 inch long. Flowers dioecious and monoecious, greenish- 
yellow, in s3nall clusters which are solitary and axillary or arranged in 
axillary or terminal often paniculate spikes up to S inches long in fruit. 
Drupe '3 — '45 inch diameter, globose, greenisb-vellpw when ripe* 

Occurs in the Bhabar and subhimalayan tract up to 3,000 feet, but is not recorded 
from any distance within the hills. One of the common associates of Flowers : May— 
July, Fruit : January- February. 

2. Bridelia verrucosa, Haines. Syn. B. montam Hook, f. ex 
parte non Willd. Vern. Gaya , G, — An evergreen shrub or small tree 
with low spreading crown, attaining 4 feet girth and 30 feet high, not 
spinous. Bark dark brown, rather rough, exfoliating in. small irregular 
woody scales. Blaze ‘3 — '5 inch, very fibrous, deep pink or reddish with 
numerous minute whitish fibres, juice turning purple on the blade of a 
knife. Leaves 3 — 8 by 1‘5— 5 inches, . usually elliptic- obovate sometimes 
elliptic or oblong, base rounded or somewhat narrow'ed, entire or sinuate, 
rather glossy above glaucescent beneath, glabrous or nearly so; lateral 
nerves 10 — 20 pairs, more or less arched; Petiole '2— ‘5 inch long. 
Blowers monoecious and dioecious, greenish-yellow, in small axillary 
clusters not exceeding 1 inch long in fruit. Drupe "25 inch long, 
ellipsoid. 

Occurs throughout the area between 1,000 and .4 >500 feet. A common species 
especially in deep ravines where it not infrequently attaches itself to precipitous cliffs. 
It is more often seen as a shrub. Young leaves often tinged brownish -pink. Flowers * 
November — February, 
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3. Bridella sfipuJaris, Blame. Vern. Kcmgia-bel, H. A large ever- 
green climber or sarmentot'e shrub with stems up to 40 feet high and 
U inches diameter. Branches often with long deflexed spines. Bark 
rough, dark grey or brown. Blaze ’2 — "4 inch, very fibrous, pink, the 
tissue separating into thin flat lamellae. Leaves entire, subcoriaceous. 
4 — 7 by 2 ‘25 — i inches (much smaller when subtending flower- 
clusters) , elliptic-oblong or obovate , obtuse or subacute, rounded 
or cordate at the base, glabrous or puberulous above, fulvous-tomentose 
beneath, margin sometimes sinuate or uneven : main lateral nerves 8 — 15 
pairs, slightly arching, the transverse veins parallel and at right angles. 
Petiole ‘3-'4 inch long* Blowers monoecious, greenish-yellow, in small 
dens£ axillary clusters or long spikes, male flowers sessile, females 
pedicelled. Drupe '4-‘5 inch long, ovoid, black when ripe. 

Occurs in the subhimalayan tract up to 1,000 feet, but not recorded west of Haldwatu. 
Flowers : October— December, Frnit r March — May, 

o* ANDKACHNE, Lmn . 

Herbs or small shrubs. Leaves alternate, entire. Flowers mftnos- 
cions ; males clustered in the axils ; females solitary. Male flowers : 
perianth usually double. Calyx 5-6-lobed or-partite. Petals 5-6 or 0, 
Glands of disk as many or twice as many as the petals. Stamens 5-6. 
Pistillode small. Female flowers ; calyx-segments usually larger than in 
males. Petals minute or 0. Ovary 3-celled ; ovules 2 in each cell ; 
styles short, 2- fid or 2-parti te* Fruit a capsule of three 2 waived cocci. 

Andrachne cordifolla, MuelL Arg. Verm Bhatitla, G. — An erect 
deciduous or subdeciduous shrub 4 — 8 feet high with steins up to I inch 
diameter. Bark smooth, very pale brown or ashy with rather con- 
spicuous circular lenticels. Twigs slender, green. Leaves 1 — 4 by 
"5 — 1'8 inches, elliptic or ovate, the larger oblong, rounded at both 
ends, membranous, glabrous above, thinly pubescent beneath. Petiole 
slender '3 — P3 inches long. Flowers b 2-'3 inch diameter, green, the 
calyx persisting in the female and enlarged to '4 inch diameter in fruit. 
Pedicels * 0 — 1'5 inches long, very slender. Capsule '3 inch diameter, 
depressed-globose, obscurely 3-lobed, dark brown. * 

Occurs throughout the hills between 2,000 and 3,000 feet. Common and found in 
almost any locality hut preferring shade, Flowers : May— September. Fruit : January. 

6. PHITjLANTH U S , Linn (modified). 

Shrubs or herbs. Leaves small, alternate, distichous, stipulate, 
often deciduous with the branehletB which resemble pinnate leaves. 
Flowers small* monoecious, in axillary clusters or subsolitary, apetalous; 
females with usually accrescent perianth and larger than males. Sepals 
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5-6, imbricate, in 2 series. Disk in male of minute glands; in female of 
glands or expanded and often lobed. Stamens 3 ; filaments united into 
a short column. Ovary 3-celIed. Styles 3, free or connate at the base, 
bifid or bilobed. FruiJ of three 2-valved cocci, rarely with a subsiicculenl 
epicarp. 

Phyllanthus parvifolius, Buck. -Ham . — An erect bushy deciduous or 
subtleciduous shrub 1 — 6 feet high with stems up to ‘4 inch diameter. 
Twigs slender, usually tinged purple or red. Leaves '25 — ‘5 by T5 — ’3 
inch, obovate or elliptic-oblong, entire, glabrous, subsessiie. Mowers *1 
inch across, the female slightly larger, brownish-purple, solitary or few 
together in the leaf-axils. Pedicels very slender, '1 — ‘3 inch long. 
Fruit a capsule T5 — ’2 inch diameter, depressed-globose, with a thin 
juicy epicarp which turns first red then purplish-blade when ripe. 

Occurs throughout the hills between 5,000 and G,e>QQ feet. Fairly common in open 
banj forest, also sometimes on open rocky ground. The leaves turn reddish-purple before 
falling. Flowers j June— October. Fruit : October— December. 

* 7, PROSORUS, Date. 

Small trees with deciduous branchlets. Leaves alternate, Flowers 
small, dioecious, apetalous, in clusters, mostly below the leaves, in the 
axils of caducous bracts on the new shoots. Sepals 4, imbricate, in 2 
unequal pairs. *Disk of male large. Battened, faintly lobed, sometimes 
narrower in the female. Stamens 4, opposite the sepals from inside the 
disk. Styles 3, stout, spreading, 2-fid, Fmit with thin dry epicarp, 
bursting irregularly, and enclosing 3 thin-walled 2-vaived cocci. 

Prosorus mdicus, Date. Sym Phyllanthus indiem , Muell. Arg, — 
A small tree up to 5 feet girth and 60 feet high. Bark quite smooth, 
pale grey or whitish, exfoliating in thin irregular woody plates thus 
exposing the cinnamon-coloured bark beneath. Blaze '2— ‘ 5 inch, pink, 
not fibrous. Twigs reddish-brown with small pale lenticels. Young 
shoots glabrous. Blaze '25 inch white. Leaves 3 J 5 — 8 by P75 — 2‘75 
incheSj broadly elliptic or oblong, obtuse or shortly acuminate, base 
ronnded or obtuse, % entire, glabrous; secondary nerves 3 — 14 pairs. 
Petiole glabrous, '2-" 3 inch long. Stipules lanceolate, T — '15 inch long. 
Flowers green, the female T — T5 inch diameter J the male smaller, in 
clusters mostly below the leaves on the new shoots, appearing with the 
young leaves. Pedicels slender, up to '5 inch long in the female and 
'25 inch in male Bowers, Fruit a glabrous capsule, ’4 inch diameter, 
depressed-globose. 

Occurs in swamps and bordering streams in the Bhabar and eubhimalayah tract; as 
far waet as the Kalagarh Division, In the Haldwani Division it is riot nncoiimioiw 
Flower a : March- April. 
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8. EMBLICA, G drift. 

Trees. Leaves small, alternate, distichous, stipulate, often deci- 
duous with the branehlets which resemble pinnate leaves, Flowers 
minute, monoecious, apetalous, axillary and front axils of scales below 
the leaves. Female flowers chiefly in tlie lower axils but mixed with the 
males and with shorter pedigels. Sepals 5-S, usually, 6, imbricate. 
Filaments connate into a slender column; anthers 3, free, but broad 
connectives connivent back to back. Disk none, or of distinct glands 
in the male, cupular in the female. Ovary 3-celled; styles more or less 
connate below, 2-3-fid or twice 2-fid above. Fruit a drupe with woody, 
3-celled endocarp, 

Emhllca officinalis, Gdrfn. Sym Phyllanthus Emblica t Linn, 
Vern. Aonla , Gen, — A small or medium-sized deciduous tree attaining 7 
feet girth and 50 feet high. Bark pale pinkish-or greenish-brown, fairly 
smooth, peeling off in irregular thin woody scales and giving a rough 
appearance to old stems, the newly exposed bark paler and yellowish. 
Blaze ‘2-\3 inch, cheesy, not fibrous, deep reddish-or purplislf-brown 
with very fine parallel sfcriatians, juice turning blue on the blade of a 
knife. Leaves '4-' 5 by ‘1 inch, linear-oblong, entire, obtuse, glabrous, 
subsessile, arranged dietichously on slender deciduous branehlets. 
Flowers minute, greenish, in axillary fascicles on the I^ify twigs, often 
on the naked portion below the leaves. Pedicels ‘05 inch long. Drupe 
globose, ‘7 inch diameter, smooth, pale yellow often tinged with pink, 
fleshy containing a large stone. 

Occurs throughout Jhe area up to 5,000 feet. Common in miscellaneous forest, also 
in open aa!, Flowers; March — May. Fruit : November— January. 

9, KIEGANELTA, Baill. 

Slender usually sarmentose shrubs. Leaves small, alternate, stipu- 
late / often deciduous with the branehlets, Flowers small monoecious, 
in axillary few-flowered clusters, sometimes paired, apetalous. Male 
sepals 5, imbricate, 3 inner often larger and sub-petaloid ; disk of 5 fleshy 
glands; stamens A — 7 usually 5, free or connate. Female flower like the 
male in size, perianth and disk glands. Ovary 5 — Vd-celled with sessile 
stigmas. Fruit baccate with fleshy exocarp and softly coriaceous 5 — 12 
-celled.endocarp. 

Klrganelia reticulata, Baill. Syn. Phyllanthus rgticulatus , Poir, — 
A sarmentose or subse&ndent shrub 5 — J.5 feet high with stems up to A 
inches diameter. Bark of twigs reddish with numerous small lenticels, 
of old stems dark brown, fairly smooth. Blaze 4 l-'2 inch, somewhat 
fibrous, bright pink or reddish with or without paler streaks. The long 
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slender glabrous or pubescent branches bear numerous deciduous branch- 
lets 2 — 11 inches Jong which resemble pinnate leaves and are 
seated on a woody trifid subspinous pnlvinus. Leaves '5 — 1' 75 
by *25 — '75 inch, elliptic or oblong, membranous, glabrous or 
hairy, rather glaucous; main lateral nerves 6—8 pairs, indistinct. 
Petiole *05 — *15 inch long. Stipules shorter than the petiole. Flowers 
green or purple, about *15 inch diameter, male and female sub-similar 
on slender pedicels '15—' 25 inch long, usually one male a ad one female 
in each leaf -axil. Berry *2 inch diameter, sub^Iobose, purplish-black 
when ripe* Seeds usually 8 — 10 surrounded by pulp. 

Occurs along the right bank of the Sards River in the Haldwani Division but not 
p&»rded further west* It k also commonly found grovring with khair and jsiesn tn ihs 
F^-'d r island*. Flowers and fmii moat of the year but chiefly February — May. 

10. CIIjOCHIDIONj ForsL 

Trees or shrubs, usually evergreen. Leaves alternate, entire. 
Flowers small, in axillary clusters, usually monoecious, apetalous. Male 
flowers^with 6, rarely 5, spreading sepals in two series; anthers 3 — 12, 
connivent or connate in a sessile or snbsassile column, connectives more 
or less produced with free or connate tips. Disk none. Pistillodes 
usually none. •Females : calyx shortly tubular, 6-toothed or-cleft, or 
sepals 2-seriate,* nearly free. Ovary 3— 15-celled ; styles connate in a 
column, lobed or toothed at the tip; ovules 2 in each cell. Fruit a 
capsule of 3 or more 2-valved cocci, lobes of fruit often tw T ice as many 
as the cells. 

Leaves pubescent ... ... ... 1. rsfMiinwtfi. 

Leaves glabrous ... ... .*. 2. ttssam-icutn* 

1. Glochidion velntinum, Wight. Vem. Kath-malma, G. 
Kalmalu, A . — An erect deciduous or subdeciduous shrub or small tree 
attaining 5 feet girth and 20 feet high. Bark rough, dark brown or 
blackish. Bark of branches pale brown with rather deep and dose 
longitudinal fissures giving it a striated appearance. Blaze ’3— '5 inch, 
fibrous, pink. Leaves 3‘5 — 5'5 by 2 — ‘2'75 inches, broadly elliptic or 
oblong, acute or shortly acuminate., puberulous above, pubescent or 
tomenfose beneath; lateral nerves 5 — 9 pairs. Petiole *05 — '15 inch 
long. Flowers '2 inch across, monoecious, both sexes together in axillary- 
fascicles. Male flowers yellow, on slender pedicels ‘5 inch long. 
Female flowers green, on stout pedicels "1 inch long. Capsule '4 inch . 
across, orbicular, depressed, usually 8-Iobed. Seeds bright red. 

Occurs throughout the area from 1,000 to 6,500 feet. Scarce in. ttie Bhab&r, but 
afrimcUnt throughout the hilk . especially in chir and miscellaneous forests. Flowers i- 
"Ajprik-tTano. Fruit : An gust-Scptom her. 


« 
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2. Glochidion assamicum, Hook , /. — A small tree attaining 4 feet 
girth and 40 feet high. Bark reddish-brown, somewhat rough with 
numerous shallow longitudinal cracks, peeling oif in thin soft flakes. 
Blaze '2 — *4 inch, shortly fibrous, pinkish sometimes mottled with 
purplish-brown. Leaves 3 — 6 by F4 — 2 inches, elliptic-oblong or 
lanceolate, coriaceous, glabrous, dark glossy green above, pale and some- 
what glossy beneath, acuminate ; main lateral nerves prominent beneath, 
6 — 9 pairs. Petiole ’I-"2 inch long. Flowers in axillary clusters. 
Male flowers greenish-yellow, *15 — '25 inch across, on slender pedicels 
'5 — '8 inch long. Anthers 3, Capsule ’3 — *5 inch diameter, depressed, 
usually 8-lobed. 

Occurs in the subbim&layan tract and valleys in the outer hills up to 2,000 feet. It 
ia found exclusively in moist localities bordering streams and in swamps but is rather 
scarce, Blowers : kpril-May, Bruit : November 'December. 

11. FLUGGEA, WUld. 

Shrubs, sometimes thorny. Leaves alternate, small, entire. 
Flowers minute, dioecious, axillary and clustered in the leaf-axils or 
females sub-solitary, apetalous. Sepals 5, imbricate, Male flfiwers : 
stamens 5, free, alternating with 5 fleshy disk-lobes or glands; pietillode 
small. Female flowers with an annular toothed disk, ovary 1 — 3-celled ; 
styles 3, long, recurved, entire or 2-Iobed above; ovules 2 in each cell. 
Fruit globose, dry or with white fleshy epiearp, finally dehiscing into 
three 2-valved cocci or bursting irregularly. 

Flnggea microcarpa, Blume. Vera, Athaina Gen, — An ever- 
green shrub with spreading branches and stems up to 6 inches diameter 
and 20 feet high. Strong adventitious shoots are often produced and 
these frequently bear straight stont spines 1-2 inches long. Bark pale 
pinkish-brown and fairly smooth, but becoming dark and rough on very 
old steins. Blaze '2 inch, scarcely fibrous, pink. Leaves 1 — 3 inches 
Jong, suborbicular, obovate or elliptic, glabrous, somewhat glaucous 
beneath; lateral nerves slender, 5 — 7 pail's. Petiole slender \1— '5 inch 
long. Flowers yellowish-green, less than '1 inch across. Male flowers 
in dense clusters on filiform pedicels up to '4 inch long. Female flowers 
in lax fascicles on somewhat shorter pedicels than 'the male. Fruit of 
two kinds; mostly dry, ‘15 inch diameter, obscurely 6-lobed; a few '8 
inch diameter, white, succulent. 

.Occurs throughout tha area between 1,000 and 4,000 feet. Fairly common in 
secondary miscellaneous forest, Flowers: May- June. 

12. PUTEANJIVA, Wall. 

, ■ ■ Trees. Leaves alternate, entire or serrulate, penninerved. *PIowerB 
inconspicuous, monoecious or dioecious, apetalous; males clustered. 
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axillary , or at the axils of caducous bracts on the new shoots ; females 
long-pedimded, usually solitary, axillary. Disk none* Calyx 3 — !> 
lobed or -partite; lobes unequal, imbricate. Male with '2 — 4 central 
stamens; filament^ free or partially connate. Female with 2-S-celIed 
ovary and a* many styles; ovules 2 in each cell. Fruit a drupe with 
hard 1 -celled and 1-seeded endocarp* 

Putranjiva Roxburghii, Wall. Veni* Jidi } R and H. — A small 
or medium-sized evergreen tree with dense crown of dark foliage and 
somewhat drooping branchlets attaining 6 feet girth and 60 feet high, 
Dark dark grey, often with pale patches, fairly smooth hi general appear- 
ance but rough to the touch, split up by shallow cracks into numerous 
small hard corky pieces* Blaze '4 — h 7 inch, rather hard, shortly fibrous, 
pale yellow closely stippled in old stems with pale orange-brown, the 
whole darkening on exposure* Leaves 2 — 4 by 1 — 3/75 inches, elliptic- 
oblong, margin wavy and obscurely serrulate, glabrous, base oblique, 
dark glossy green above, pale with a fine network of darker nerves 
beneath; rpain lateral nerves indistinct* Petiole *15 — '3 inch long* 
Flowers dioecious, email, axillary* Male flowers yellow, in heads or 
contracted racemes; pedicels very short. Female flowers green, solitary 
or 2-3 together; pedicels '3 — *5 inch long* Drupe *6-‘7 inch long, 
ellipsoid or ^ubglobose, pale yellowish when ripe, containing a single 
hard stone pointed at both ends and surrounded by soft fleshy tissue. 

Occurs in the Bhabar and sfibhiraaJayan tract tip to 1,500 feet. If is found in mai&t 
and ahady localities, but is not very common* Flowers; AprihMay, Fruit* February- 
March* 

13. CYCLOSTEMON, Blume . 

Trees. Leaves alternate, entire or crenulate, penninerved* Flowers 
inconspicuous, dioecious, apetalous, axillary, clustered or racemed in the 
male, or female solitary. Sepals 4 — 6, broad, imbricate, the two outer 
in the male covering the entire bud* Male flower with few to many 
stamens inserted round or on the disk ; pistillode none or minute. Female 
flower, disk annular or none ; ovary 2 — 4-celled; styles elongate or none, 
stigmas dilated, fipshy or connate in a peltate disk; ovules 2 in each cell. 
Fruit indehiscent with coriaceous or hardened pericarp. 

Cyclostemon assamicus, Hook . /.—A small or medium-sized ever- 
green tree -attaining 5 feet girth and 40 feet high. Bark fairly smooth, 
pale brown or ashy-white with a thin or corky exterior, jBlaze ’2- ‘3 inch, 
rather hand, shortly fibrous, pale yellow or whitish finely pencilled with 
orange. Twigs thickly lenticellate, hairy* Leaves 4 — 6*5 by 1'5 — 2'75 
inches* ovate or elhptic-oblong, apex obtuse or subacute, base rounded or 
acute, and usually oblique, margin sinuate, upper surface glabrous and 
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ctark glossy green, lower surface glossy, glabrescent except on the midrib 
which is sparsely covered with short adpressed hairs ; lateral nerves in- 
distinct 8—12 pail's. Petiole '2— 'd.ineli long. Flowers axillary, sub- 
sessile, yellow, -25— '35 inch diameter, Male flowers in clusters. 
■ Female flowers 1—4 together. Fruit '5 — '75 inch long, ovoid or elliptic- 
oblong, *rusty-tomentose. Seeds 2. 

There is only an incomplete specimen in the Delira Dim herbarium from the 
" Naudhnur valley east of Ha-ltiwani, a^d further proof of the occurrence of this tree within 
our urea is wanted* It occurs in swampy places in the Dehra Dun between 1,000 and 
2,500 feet* Ptowers : November-Decsmber* 

14. BISCHOEFIA, Blum*. 

A tree. Leaves alternate, trifoliolate. Flowers small, dioecious, 
apetalous, in lateral panicled racemes. . Sepals 5, orbicular, concave,, 
imbricate, concealing the anthers in bud. Disk none. Male flowers ; 
stamens 5; filaments short, inserted under the peltate pistillode. 
Female flowers ; stain in odes small or none ; ovary 3-4-celled ; styles long ; 
ovules 2 in each cell. Fruit a 3-4-celled berry. 

Bischoffia javanica. Blame. Vern. Keen, Gen. Kanji, SG. 
Pankccn, H. — A large deciduous free attaining 13 feet girth and 80 feet 
high. Bark rather dark reddish -brown, rough, exfoliating in soft short 
fibrous strips. Blaze '5 — '7 inch, soft, fibrous, pink streaked -with blood- 
red towards. the exterior. Petiole 2'5 — 6 inches long. Leaflets elliptic 
or elliptic-oblong, acuminate, crennte, glabrous, dark rather glossy green 
above, paler and glossy beneath ; lateral nerves 6 — 8 pairs, inconspicuous. 
Terminal leaflet 5 — 7 by 2'25 — 4 inches. Stalk of terminal leaflets 1-2 
inches long petiolules of the. lateral '2 — ‘4 inch long. Flowers green- 
ish-yellow, in slender' axillary or lateral paniculate racemes about as long 
as the petioles. Male flowers T inch diameter, rather crowded ; pedicels 
*1 inch long. Female flowers '2 inch diameter, not crowded; pedicels 
rather longer than in the male. Berry compressed-globose, yellowish- 
brown, *3 — "5 inch diameter, containing several brown seeds embedded 
in a soft almost colourless pulp. 

Occurs throughout the area up to 3,500 feet. It is fairly common along the banks, 
of streams in the outer lull ranges, and is a typical species of swampy localities. The 
leaves usually turn pink before falling, Flowers : April -May. Fruit : December. January. 

15.' PAPHNIPHYLLUM, Blame. 

Glabrous evergreen trees. Leaves alternate, entire, penninerved. 
Flowers dioecious, apetalous, in racemes, usually axillary. Male flowers ; 
sepals 8—8, small, or calyx' 4-toothed or discoid; Stamens 5— 18 ; fila- 
ments short and free or 0. Pistillode 0. Female flowers : calyx of the 
male. Pish 0 or of 4—6 scales or glands. Ovary imperfectly 2-celled ; 
styles or stigmas short, distinct, entire ; ovules 2 in each cell. Fruit an 
oblong, usually 1-seeded .drupe. ' . 
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Daphnlphyllum himalayense, MiwlL Arrj . Vevn, Rnimali, Gen — 
A wijjiill or sometimes medium-sized evergreen tree straining 6 feet girth 
and 70 feet high. Blanches short, forming n cojuual. crown* Bark 
smooth, pale ashy t>r grey, sometimes silvery in parts* Blaze *3-'4 ineli, 
cheesy, pinkish or pale orange-brown speckled with darker orange-brown 
harder tissue in the outer portion. Leaves 5 — 11 by 1'7 — 3*25 inches, 
oblong, finely acuminate, base narrowed, glabrous and shining above, 
glaucous beneath; lateral nerves 10 — 14 pairs, slender. Petiole 1 — 3 
inches long, pink with a swollen knee at its junction with the blade. 
Racemes 3~4 inches long, axillary or from below the leaves. Drupe 
‘5 — *7 inch long, ellipsoid, usually slightly oblique, black with a. thin 
bloom* 

Occurs throughout the Uills between 5,000 Find 8,000 feet. It is found in moist 
shady forest and in deep ravines, but is local and never very common. Flowers : April- 
May. Fruit : November— March* 

16. ANTIDESMA, Um. 

*Trees or shrubs. Leaves alternate, entire, stipulate. Flowers 
small, dioecious, apetalous, in slender sometimes panicled spikes or 
racemes. Calyx 3 — 5-rarely 7-lobed or -partite. Male flowers; stamens 
2—5, rarely 6-7, inserted on or inside the lobed or annular disk, bases 
sometimes combined in a short column below the pistillode. Females: 
ovary usually l-celled; stigmas 2 — i t usually short, 2-lobed; ovules 2 
Fruit a small dmpe. 

Leaves acute or acuminate. Flowers in glabrous usually 
simple racemes .** I. diandrum. 

Leaves rounded at the tip. Flowers in tamenfcoae panicled 
racemes * . * „ . ... * , * „ * 3L g h msmb * Ha , 

1, Antidesma diandrnm, Both. Vem. Amli, G. Imli, E. — A 
deciduous shrub o — 15 feet high with stems up to 6 inches diameter. 
Bark brown, fairly smooth, thinly mealy-corky. Blase ’2-’3 inch, 
cheesy, not fibrous, pink with or without whitish hands and tinged with 
chlorophyl outside. Leaves 2 — 6 by 1-2 inches, variable, the larger 
usually oblong-lanceolate, the smaller obovate or elliptic, usually 
acuminate, base Scute, glabrous above, glabrous or slightly pubescent 
beneath, rather thick, nerves faint. Petiole 'l-'2 inch long. Flowers 
minute, greenish, subsessile, in slender terminal racemes 1-2:5 inches 
long; racemes simple or with a few branches. Stamens usually 2- 
Drupe ovoid, S-SS inch long, succulent, turning first red and finally 
black. 

. (Occurs throughout the area. up to 5,000 feet. Fairly common in sal and miaceUaseaug 
for eais of the snbhimalayau tract and outer hill ran gee. The. leayea are. acid. They turn 
pink or dull red some time before falling, so that brightly coloured leaves may be seen 
from December to March, Flowers : May-Tune. Fruit : DeeemberJanustry. . 

81 
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2. Antidesma ghaesemibilla, Gccrtn . — A deciduous shrub or small 
tree. Bark pale, smooth or slightly cracked. Blaze pink. Leaves 2 — 
4'5 inches long, oval obovate or orbicnlar-oblong, rounded or emarginate 
at the apex, sometimes also with a short blunt aeumerf*, glabrous or nearly 
so above, pubescent or tomentose beneath; base rounded or Bubcordate; 
main lateral nerves 3 — 6 pairs. Petiole '2 — ‘5 inch long, Flowers 
greenish-yellow, small, subsessile, in densely tomentose panicled racemes 
1-2 inches long. Stamens 4 — 7. Drupe snhglobose, '2 inch diameter, 
reddish or black when ripe, 

IT) is species has only been collected from the Ramnag^r Division where it appears 
to be rare. Its distribution extends eastwards to Bihar and Orissa and it is likely to be 
found in dry localities up to 2,000 feet. Flowers : May-dune. 

17. JATBOPHA, Linn. 

Herbs shrubs or trees. Leaves alternate, palmatelv-nerved, entire 
lobed or partite, stipulate. Flowers in terminal cymes, monoecious, the 
central one in the cyme or its forks usually female. Sepals 5, imbricate. 
Petals 5, free or conna-te. Disk entire or of 5 glands. Stamens usually 
10; filaments, or the inner ones only, connate. Pistillode in male none. 
Ovary 2— 4-ceIled ; styles connate below, 2-fid; ovules 1 in each cell. 
Fruit of 2 — 4 two-valved cocci, endocarp erustaceous or bony. 

Jatropha Curcas, Linn , — A deciduous shrub or sometimes a small 
tree with stems up to 9 inches diameter and 15 feet high. Twigs stout. 
Bark* of branches pale greenish- or yellowish-brown, smooth, exfoliating 
in thin papery rolls with small scattered circular lenticels, becoming pale 
brown and rough on mature stems. Blaze '1— ' '3 inch, somewhat fibrous, 
white exuding a clear pink sticky juice on immature stems, becoming 
pale brown on mature stems. Leaves variable in size, 4 — 10 by 3 — 9 
inches, broadly ovate, cordate, acute, usually palmately 3- or 5-Iobed, 
glabrous, base 7- nerved. Petiole 3 — 12 inches long, terete. Flowers 
'■3 inch across, yellowish -green, in lax axillary cvmose panicles 2 — 5 
inches long. Fruit ’9 — 1 inch long, dull dark brown or blackish, ovoid- 
oblong, breaking up into 3 two-valved cocci. Seeds 3, oblong, dull dark 
brown, H 7 inch long* * 

Indigenous to America, but cultivated as a hedge plant throughout our area up to 
4,000 feet. It is also found self-sown and apparently wild in some of the dry miscellaneous 
areas of the Bbabar. It dowers in the hot weather and rains and the fruit ripens during 
the cold weather, 

18. TEEWIA, Linn. 

Trees. Leaves opposite, cordate, entire, palminerved. Flowers 
dioecious^ apetalous and without a disk. Males in drooping catkin dike 
racemes; calyx globose; sepals 3-4, concave; stamens many, central, 
free. Female flower larger, solitary , on a long peduncle or racemose; 
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sepals 3 — 5, btoad, imbricate; ovary 2 — 5-celted; styles 2 — 5, connate 
below, very long, entire; ovules solitary in each cell. Fruit drupaceous 
with a 2 — 5-celled crnstaceous endocarp, rarely opening loculicidally. 

Trewla nudiffora, Linn . Vem. Quid, H. — A medium- ^sized 
deciduous tree attaining 10 feet girth and 80 feet high. The trunks of 
old trees more or less fluted at the base. The lower branches often 
pendent. Bark smooth, pale yellowish-brown or sometimes grey, ex- 
foliating in irregular thin plates. Blaze '3 — ’5 inch, cheesy, not fibrous, 
pale yellow sometimes with, a few pale orange streaks. Leaves 6 — 9 
by 4'5 — 7 inches, ovate, acuminate, base usually cordate, 3- or 5-nerved, 
glabrous when mature, glandular at the base near the top of the petiole. 
Petiole 2 — 4 inches long. Male flowers yellow, *3 inch diameter, 
arranged in fascicles on the rachis of a lax drooping raceme 4 — 9 inches 
long; racemes appearing before the leaves. Female flowers green, 
solitary tor 2-3 together on axillary peduncles about 1 inch long. Fruit 
depressed-globose, 1-2 inches diameter, greenish-brown with minute pale 
dot?, the consistency of an apple, containing 4 smooth hard black seeds 
*3-'4 inch long. 

Occars in the subhimalay&xi and Bhabar tracts up to 2,000 feet. Common in moist 
and swampy Idealities bordering streams. The leaves turn yellow in the cold weather 
before falling.* Blowers: February— April. Bruit: Kovember-December. 

19. MALLOTUS, Lour. 

Trees or shrubs. Leaves opposite or alternate, entire, toothed or 
lobed, often gland-dotted beneath. Flowers small, usually dioecious, 
apetalous; males clustered and females solitary in the bracts of simple 
or paraded spikes or racemes. Male flowers : calyx valvately 3 — 5- 
partite; stamens numerous, central, free; anthers 2-ceIled, the cells 
adnate to and often widely separated by the thickened connective. 
Female flowers : calyx spathaceous or valvately 3 — 6-Iobed or -partite; 
ovary 2 — 4-celled; styles free or connate at the base, entire; ovules 
solitary in each cell. Fruit a capsule of 2-3 two-valved cocci. 

Mallotus pMlippinensxs, Muell. Vem. Ruina, G-. Roli, EA, H. 
and R. — A small Evergreen tree attaining 6 feet girth and 45 feet high. 
Stems often deeply fluted. .Bark slightly rough, pale or dark brown 
Often with silvery patches exfoliating in small bard irregular woody 
scales. Blaze *3-’4 inch, rather coaTsely fibrous, bright pinkish- or 
purplish-brown sometimes streaked with white. Leaves simple, 
alternate, very variable, usually 3 — 6 by 2-3 inches, ovate ovate-oblong or 
Iancedtate, acuminate, entire or serrulate, glabrous above, minutely pubes- 
cent and closely dotted with minute red glands beneath, distinctly 
reticulate, base usually rounded, 3-nerved. Petiole 1 — 3 inches long. 

* 
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Flowers '45 ir.di across, yellowish, dicecious. Male flowers in terminal 
clustered erect spike-like racemes 4—10 inches long, occasionally a few 
solitary racemes in the axils of the upper leases. Female flowers in 
terrain ’ or axillary spikes 1 — 4 inches long, Frrfit a 3-lobed capsule 
■3 — '5 inch diameter, covered with a red resinous powder. Seeds black, 
globose, ’15 — '2 inch diameter. 

Occurs throughout the area up to &,500 feeL Abundant and often gregarious in dry 
miscellaneous, moist miscellaneous and $al forest* Flowers ; September — November* Fruit : 
March — Mny. 

20. MACABANGA , Th ouars. 

Trees or shrubs with most of the characters of Mulleins. Leaves 
usually peltate, often large. Female flowers one to few in a bract ; calyx 
!2„4_lobefl or -toothed; ovary 1 — 6-celled. Males: stamens Lmany; 
anthers usually 4-celled. Fruit a capsule with 1—6 cocci. 

Leaves peltate ... *,.,1. indica. 

Leaves not peltate ... ... ... ,..3. yustnlttla. 

i. Macaranga indlca, Wight . — A medhmi-sbsed tree up to & feet 
girth. Bark smooth, grey. Young shoots glabrous, glaucous. Leaves 
alternate, 6—12 by 5 — 10 inches, orbicula-r-ovnte, acuminate, base 
rounded, margin entire or obscurely denticulate, peltate, densely hirsute 
on both surfaces when quite young, soon becoming glabrous 'or nearly so 
on both surfaces except along the nerves beneath, lower sixrface between 
the nerves densely covered with small yellow glands, basal nerves 3 
principal with 5 — 7 smaller below, secondary nerves 7 — 10 pairs curved 
within the margin and giving off short nervules which terminate in 
marginal glands. Petiole 4—12 inches long, glabrous, glaucous. Stipules 
/5 inch long, ovate, acuminate, glabrous, caducous. Flowers small, 
dioecious, in axillary tomentose panicles, the female 2-3 inches long, the 
male 3-4 inches long. Pedicels of female flowers ‘2 — *4 inch long. 
Stamens 6—10. Capsule of 1 coccus, 15 — *2 inch diameter, globose. 
Seed 1, globose. 

Occurs on the outer bill ranges between 3,000 and 4,000 feet. Scarce, Flowers : 
Aagnst’September, - Fruit : November-Deeember, 

2. Macarnnga pustulata, King . — A small or medium-sized tree up 
to 5 feet girth. Young shoots clothed with short rusty tomentum. 
Leaves alternate, 4 — 9 by 3' 5—8 inches, sometimes broader than long, 
orbicular-ovate, acuminate, base truncate, rusty-tomentose on both 
surfaces when quite young especially on the nerves beneath, ultimately 
glabrescent on both surfaces with more or less tomentum remaining on 
the nerves beneath, lower surface between the nerves densely (Covered 
with small yellow glands, with two large glands on the upper surface 
near its junction with " the petiole , base 3 — 5-nerved with 5 — 11 pairs of 
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secondary nerves above the basal, margin entire or sometimes obscurely 
dentate. Petiole 2 — 6 inches long, tomentose at first, soon becoming 
glabrous* Stipules *3 inch long, triangular, acute, caducous. Flowers 
small, in branched axillary tomentose panicles 1-2 inches long* Capsules 
oblong, ‘3 inch on the long diameter, grooved between the two cocci* 
Seeds 2, glpbose, nearly black* 

Occurs in the East Atoiop Division bE^ween 3,000 nod 5,000 ted where it is rare # 
accept m the north-eastern portion ci L the division. It has not been recorded further west* 
Fruit : July* 

21* EICINtTS, Linn , 

A tall herb shrub or small tree. Leaves large, pahnately-lobed* 
Mowers in terminal subpanicled racemes, monoecious, apstaloxis and 
without a disk* Males crowded in the upper parts of the racemes ; calyx 
splitting into 3 — 5 valvate segments; stamens numerous, connate in 
several branched columns* Female flowers large, in the lower part of 
the raceme ; calyx spathaceous, caducous ; ovary 3-cel ted ; styles spreading, 
entire 2-fid or 2-partite ; ovules solitary in eaoli cell* Fruit a prickly 
capsule of 3 two-v&lved cocci* 

Kicinus communis, Linn. Vern. Arandi or Audi, Gen* Jn t A* 
Eng* Castor oil* — An evergreen shrub or small tree up to 20 feet high 
and six inches diameter. Bark pale greenish-brown, smooth* lenticellate. 
Leaves alternate, 9 — 18 inches long and broad, 7-manv-Iobed, palmate, 
peltate, lobes acuminate, serrate, teeth irregular and blunt* Petiole 
stout, about as long as the blade* Fruit an echinate capsule '3 inch long 
excluding the soft spines, breaking up into 3 two-valved erustaceous 
cocci* Seeds oblong, smooth, mottled. 

This species, probably of African origin, ia completely naturalised in India, and 
occurs either under cultivation or run wild throughout the area of this flora up to 5,000 
feet: There are several varieties. It flowers at various seasons* 

22. BALIOSFBBMUM, Blame. 

Shrubs. Leaves alternate, sinuate todthed or lobed, base with 2 
glands* Flowers small* monoecious or dioecious, apetalous, in fascicles 
racemes or panicles* Male Sowers : sepals 4 — 6, concave, imbricate ; disk 
of 4 — 6 glands; stamens 10 — 30; filaments all or mostly free. Female 
flowers : sepals 5-6, sometimes accrescent in fruit; disk entire; ovary 3- 
oslled; styles 2-fid or 2-partite; ovules solitary in each cell* Fruit a 
capsule of 3 two-valved cocci. 

Baliospemmm montana, MuelL Syn * B * axillare , Blume * — A 
small -^ubdeciduGus shrub with erect annual hr perennial stems which 
attain 6 feet high and '75 inch diameter when supported amongst sur- 
rounding vegetation* Bark fairly smooth, pale brown* Leaves very 


# 
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variable in size and shape, usually 4 — 6 inches long, irregularly and 
coarsely toothed > sometimes palmatelv 3 — 5-lobed, base rounded or sub* 
cordate and 3 — 5-nerved, glabrous or with large scattered hairs, upper 
surface dark green and slightly glossy with prominent raised nerves* 
Petiole very variable, up to 9 inches long. Flowers minute, greenish, 
monoecious, in las interrupted axillary racemes, usually very short but 
# sometimes 2 inches long* Capsule 3-lobed, '3~‘4 inch long, pubescent 
or glabrous. Seeds '3-'4 inch long, smooth, mottled* 

Occurs throughout the area between 1,000 and 3,600 feet* Fairly common in some 
localities and found equally in dry or moist situations* Tends to grow gregariously in 
email patches. Flowers almost throughout tbs year* 

23* SAPIUM, P. Br . 

Trees or shrubs with milky Juice. Leaves alternate, entire or 
toothed ; petiole often 2-gIanduIar at the top, Flowers in terminal 
spikes or racemes, monoecious or dioecious, apetalous and without a disk. 
Males several in each bract; calyx shortly 2-3-lobed or valvately 3- 
sepalous; stamens 2-3, free* Female flowers usually at the base of the 
spikes, solitary in each bract, or spikes unisexual; cah r x 3-fid or-parti-te; 
ovary 2-3-celled ; styles sometimes connate at the base, spreading, simple ; 
ovides solitary in each cell. Fruit a cnistaeeons fleshy or rarely woody 
capsule, at length loculicidallv 3-vaIved. 

f- 

— Leaves less than & inches long* Spikes androgynous, 
appearing after the leaves* 

1. Leaves rhomboid. Bark rough **, 1, sebifinim. 

2. Leaves ovate or elliptic* Bark smooth .*. 2, eug&nitz folium. 

[I. — -Leaves more than 5 inches long. Spikes unisexual, 

appearing before the leaves ,** ,** 3. insigne. 

1* Sapium seblferam, Roxb . Eng* Chinese Tallow-tree. — A 
&mall or medium-sized deciduous tree attaining 6 feet girth and 60 feet 
high. Bark pale brown or grey, rough with shallow vertical cracks* 
exfoliating in small strips or irregular pieces* Blaze ‘3 — *5 inch, pale 
yellow finely mottled with pale orange. Leaves F5 — 3 inches long and 
broad, rhomboid, acuminate, entire, glabrous, pale or somewhat glaucous 
beneath* Fetiole 1-2 inches long, slender* Flowers yellow, monoecious, 
in drooping terminal spike-like racemes 2—8 inches long, usually solitary 
at the ends of the leafy shoots, male flowers above, female below. 
Capsule subglobose, *4 — ‘6 inch diameter, the valves ultimately breaking 
away and leaving the seeds attached to the apex of a central column 
which splits into 3 slender divisions. Seeds enclosed in a thick layer of 
white fatty substance. 

Indigenous to China and Japan hut not uncommonly planted along roadsides up r to 
6*000 feet- Occasionally seif sown under favourable conditions* The foliage somewhat 
resembles that of the fustt. Before falling the leaves become beautifully . tinted with 
orange and scarlet* Flowers : June— August* Fruit : December. 



LSSIX.— EUPHORBIA CE.E. 


487 


S* S&pium eugeniaefolium, Ham. — A smail tree up to 40 feet high 
and 6 feet girth. Bark pale grey, nearly smooth. Young shoots covered 
with a waxy glaucous bloom, glabrous, Leaves 2*5 — 3' 5 by 1*25 — 1'75 
inches, ovate or eijfptic, acute or subacute, base rounded, entire, glabrous, 
often glaucous beneath ; lateral nerves slender (j — 8 pairs. Petiole 
'8 l'S inches long, slender, with two glands at or near the top. Flowers 
small, in simple terminal spike-like racemes 3 — 4 inches long. Capsule 
subglobose, ’4-'5 inch diameter, woody. Seeds globose. 

This species is found hi the, litimyawga valley in uusi Almoru between 3,000 und 
-UuOO feet, but has not been collected dsewkom uifchbp f,wr urea. Its rungo extends 
eastwards. MV, ft. N, Parker found it glowing near Thai in company with $ . aebifentm 
and he affirms that the two are hybridizing in this locality. Fruit : June- July. 

3. Sapinm insigne, Trim. Vorn, Khinm, (}. Khht, A.— A small 
or medium-sized deciduous tree attaining 7 feet girth and ?J0 feel high. 
Bark rough, divided by deep wide, furrows into thick corky ridge;- , pale 
brown or sometimes dark grey varied with whitish patches. Blaze 
‘8 — 1 - S inches, yellowish- white, fibrous, exuding a copious milky juice. 
'L’#igs stout. Leaves 8 — 16 by 2'd — 5 inches, crowded towards the ends 
of the branches, elliptic-oblong or lanceolate-oblong, acute or acuminate, 
crenate-serrate, glabrous, glossy on both surfaces, base acute or narrowed, 
lateral nejves 10 — 20 pairs. Petiole 1 — 2'5 inches long, with two con- 
spicuous green glands at the apex. Flowers appearing before the leaves, 
yellowish-green, dioecious, in stout erect spikes 3 — 9 inches long. 
Capsule ovoid, *3 inch long, fleshy at first, dry and irregularly dehiscent 
when ripe. 

Occurs throukgoufc the are>i between 1,GQ0 and 5,500 feet. Common in open 
miscellaneous forest and thrives amongst loose rocks or on sleep rocky ground. In 
immature leaves the petiole and. midrib above are pink or red. Flowers : February-March. 

24. EXCOaCAEIA, Linn. 

Glabrous trees or shrubs with acrid milky juice. Leaves alternate 
or opposite. Flowers in bracteate spikes or racemes, monoecious or 
dioecious, small, apetalous. the rachis with large glands. Male flowers 
1 — 3 in each bract; sepals 3 — 5; stamens 3, free with didymous anthers. 
Female flowers 'sometimes on the lower part of the male spikes, some- 
tin,' t» on distinct racemes or spikes ; calyx 3-fid or-partite ; ovary 3-celied ; 
styles 3, spreading or recurved; ovules solitary in each cell. Fruit a 
capsule of 3 cocci separating from a columella. 

Exooecaria acerifolia, F. Didrichs. Vern. Dildhihi, NG. — An erect 
deciduous shrub 3 — 6 feet high with stems up to ‘8 inch diameter. Bark 
fairly smooth with scattered small pale circular ientioels. Blaze with a 
milky juice. Young shoots glabrous. Leaves alternate, 3 — 5 by: 
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1*25 — 2 inches, narrowly elliptic or oblong*, acuminate, finely crenate- 
serrate, base usually acute, glabrous, rather glossy above; lateral nerves 
8 — 12 pairs. Petiole '15 — '3 inch long. Flowers small, greenish-yellow, 
in terminal and axillary spikes 1-2 inches long, the female flowers towards 
the base of the spike. Capsule subglobose, about '5 inch diameter, 
coriaceous, 3-valved, the valves twisting elastically as they break away. 
Seeds ovoid, '2 inch long, smooth. 

Occurs along the valleys o£ the inner and main Himalayan ranges between 4,000 and 
7*500 feet. It is very common and gregarious on open stony ground in the vicinity of 
cultivation along the AlaMtnanda valley above Chamoli. Blowers : April-May and again 
July-August. Fruit ; July and December. 
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Trees, more rarely shrubs. Leaves simple, often unequal-sided. 
Stipules lateral o* intr&petiokr, Flowers mostly small, in axillary 
clusters or cymes, or females sometimes solitary, rarely all bisexuaL 
usually polygamous, monoecious or dioecious. Perianth usually 4-> 
merous, polyphyllous or gamophyllous. Stamens isoinerous to and 
opposite to the perianth -lobes, rarely twice as many (Holoptdca^ * 
anthers erect in bud, dehiscence lateral. Pistillode usually present in 
male. Ovary of 2 median carpels, rarely 2-celled; stigmas 2 large, or 
style 2-fid or 4-fid; ovule solitary, Fruit indehisetjnt, a nut drupe or 
samara. 

I.— Fruit winged. Leaves not 3-nerved from the base. 

1. Leaves serrate ... ... ... L Whins, 

2. Leaves entire ... ... ... 2. Haloptehtn* 

II. — Fruit not winged. Leaves 3-nerved from the base. 

1, Leaves smooth, not scabrid ... ... 3. Csltis, 

* *2. Loaves scabrid, at least on the upper suifa.ee i. Trema. 

1. ULMUS, Linn . (The Elm.) 

Deciduous trees. Leaves alternate, distichous, serrate, peuni- 
nerved; stigules lateral, scarious, variable in sme. Flowers bisexual or 
mostly male,* in clusters from the leaf-scars. Perianth campanukte, 

4— 8-usuaIly 5-Iobed, imbricate. Stamens m many as the periauth- 
lobes. Ovary compressed; style shortly 2-fid or 2-partite. Fruit a nut 
winged all round, wing obliquely orbicular, reticukte, 

L— Leaves 3 — ti inches long, scabrid above. Pedicels 

•1--2 inch long. Ovary pubescent -.. ... 1. \V allichiana. 

IT.— Leaves 2 — £5 inches long, usually smooth above. 

Pedicels Jess than '05 injeh long. Ovary glabrous 2. Brandmana, 

1* Ulmus WalUchiana, Planch. Vem. Mai, Maku cr Ghamm- 
mowa, G-. — A large deciduous tree up to 9 feet girth and 110 feet high. 
Twigs more or less pubescent when young. Bark dark brown, rough 
with rather deep and regular vertical fissures. Blaze r 5 — ‘75 inch, very 
fibrous, pink rapidly turning orange-brown on exposure with a soupy 
juice. Leaves inches long, elliptic elliptic-oblong or obovate, 

acuminate, doubly serrate, scabrid above, pubescent nr glabrate beneath, 
base usually very oblique and slightly cordate or not; main lateral nerves 
straight prominent 10 — 20 pairs. Petiole '2— ‘4 inch long, pubescent. 
Flowers in congested racemes '4- *5 inch across. Pedicels T-‘2 inch 
long, jointed, lengthening in fruit so that the perianth-lobes are much 
leas tBtan half length of perianth-tube plus portion of pedicel above the 
joint. Perianth ‘12 inch long, 5-6-lobed, glabrous except for a few, 
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Jong ciJiate hairs. Ovary slightly hairy. Filaments glabrous anthers 
exserted. Ripe samara *4— '6 inch diameter, orbicular, glabrous or 
thinly pubernloiis* 

Probably occurs throughout the kills between 5,000 and 9,5(10 feet, but this and b?i ; ■ 
next species have often been confused ;?nd their limits have not been accurately deter’ 
mined. It is a common species in lulled deciduous forests of horse-chestnut, walnut, 
etc. and in silver fir forests along the main Himalayan range ► I have measured a tree in 
North GarhwaJ 13*5 feet girth and 100 feet high. Flowers : March-April t/hilst leafless. 
Fruit i June. 

2L Ulnms Brandisiana, Sckn. Vem. Same as for last species. — 
A small or large deciduous tree up to 9 feet girth and 100 feet high. 
Twigs minutely hairy, lenticellate. Bark pale brown, rough, with rather 
deep and regular vertical furrows. Blaze '75 — 1'5 inches, soft, very 
fibrous, pink rapidly turning orange-brown on exposure with a sticky 
and slimy juice. Leaves 3— 4' 5 by '75 — 3 inches, oblong-lanceolate o. 1 
elliptic-lanceolate, acuminate, doubly serrate, base more or less unevenly 
cordate, glabrous or pubernlom when young and smooth Rnd glabrous 
where mature above, glabrous beneath except for tufts of hairs in the 
nerve-axils ; main lateral nerves straight prominent 10—20 pairs. Petiole 
'2 — '5 inch long, hairy, terete. Flowers in congested racemes '2- ‘3 
inch across. Pedicels about '03 inch long, jointed not lengthening in 
fruit so that the perianth-lobes are more than half length ^of perianth- 
tube plus portion of pedicel above the joint. PeriariEh *12 inch 
long, 4-5-lobed, glabrous except for a few long ciliate hairs. Bracts 
spatbulate, about equalling the perianth, glabrous except for long dliate 
hairs. Style 2-partite, inner faces villous. Ovary glabrous. Filaments 
glabrous, anthers exserted. Ripe samara 3 — '4 inch diameter, orbicular, 
glabrous on both sides. 

This speeiflfi was only described by Schneider iu 1915 and has nut hitherto been 
recognised from our area, though many collectors have regarded as certain the existence 
another species besides U. Wallichiuna. I am indebted to Dr. Augu^ix- Henry who 
kindly identified specimens of this species for me. It appears to be found throughout 
the hiils between 4,500 and 7,000 feet. Flowers : February whilst leafless. 

2. HOLOPTELEA, Planch. 

A tree. Leaves alternate, ptnninerved ; stipules acariuus, cad, cuu 
Flowers fascicled on the leaf-sears of previous years' shoots and appearing 
before the new leaves. Perianth campanulate, cleft *to the base, with 
4 — 8 imbricate lobes. Stamens 4. — 8, in two whorls; filaments at 
length exserted. Ovary stipitate, coinpressetl ; style short* 2-fid. Fruit 
a samara. 

Holoptelea Integrlfolia, Planch . . Vein. Papri, SO, R and . L. 
Kfmju, A and H. — A large deciduous tree up to 14 feet girih and 110 feet 
high. Bark of stems up to middle age smooth, silvery-grey* with 
blackish patches and numerous minute reddish lenticels, ultimately 
rough, exfoliating in irregular somewhat corky scales. Biage '5— '9 
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nch, not or shortly fibrous, pate yellow with a few omnge stress or 
uniformly orange-brown. Young shoots pubescent, Le, toothed), 
l-$— Q-o inches, elliptic, acuminate, entire (or in young tr ' _ .j’ 

base rounded or ^ubeordate, glabrous above, often pubescent b ^ 
when young; lateral nerves 5-8 pairs. Petiole 2-4 '®g. 

Flowers green, bismmal or mole, in very ^ 

racemee L leafless branches at the leaf-sears. Perianth o-i-b I M>, 
STl inch long. Samsra inch ^ 

slender stipe '1-3 inch long and jointed pedicel 2- 3 mch lo , 

membranous. , 0 , v el -v 

Occurs along the subhimalayan tract and ‘ ^ ^ ')y r in tTi'oti s bordering rivers, 

cymmiin ui dry miscellaneous Bliahar forests arTbutireased at ibe base, 

and in such localities is somewhat 0 r -S a ,,r walnuts. Flowers: Jebrusiry- 

Bruiaed leaves or the cut bark emit a strong snub ■ t vain 

March. Fruit: Apiil-May. 

3. CELTI.S, Linn. 

Trees or shrubs. Leaves alternate, usually oblique ami aMrved. 
Flowers small, cymose, polygamous, male ““Jtb- 

f£ base of the .hoots; female in the “fl “iudimeotary 

segment, 4-5, imbricate. Stmueh. 441 , maerted ^ 

ovary which is surrounded by a hair; dub. ^ TfVint ■ drupe 

fliskT sty* with atari plumose staple or lobed anus. Jn.it .. drupe 

with smooth or rugose endocarp- 

T — Ovarv and young drupes abated on a i haixy dis'* 

otherwise glabrous. Leaves 

Leaves coarsely serrate almost to the base. ^ amtralils . 

Drape purplish-black *" " 

2. Leaves sub-entire nr serrated above t e mi ^ t Bforandra. 

Drupe orange-red — 

H ' Ovary and young drapes densely tomentose. g eriocarpet. ^ 

thick. Drape yeUovrifih Vem. Khank, 

1. Celtic australis, Linn, 3yn, g ivth and 100 feet 

6. Kiwi, A,-A large dec.duous treevp small circular 
high. Bark pale ashy or grey, smooth with uume ^ ^ 

lautSealE anfl Sr.l, yellow, thickly motfled 

woody pieces. ^31aze 2 . ’ Young shoots pubescent. Leaves 

and streaked with pnrphs - r - caudate-acuminate, base rounded 

3—6 by l'5—3 inches, ovate or elhp , ^ the tip, tirn, dull 

and unequal, coarsely senate ™ e t for a few hairs on the 
green above, glaucescent beneath, ^ nerTe -axite, main lateral nerve- 
midrib beneath and tufts of hairs ^ .g_.g- inch long, charmell d - 
S-4*pairs including^ ovate , fringed with woolly 

' oSZfa *. $»« 1— where it is narrowed 
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into li short Iniiry style. Drupe ‘4-' 5 inch long, ellipsoid, purplish 
black : peduncle 1— 1'4 inches long. 

Qcjours lUoag the niiiin Himalayan range between 5,500 and 9,000 feet. Cunimnn 
in Biiietl deciduous forests and stands shade well- FEowere : April May. Fruit : Septem- 
ber- October.' f 

2, Celtis tetrandra, Bozb. Vera, Kharlk, Gen — A large decidu- 
ous tree up to 1 4 feet girth and 70 feet high. Bark pale ashy or grey , quite 
smooth, closely lenticellate, usually with narrow horizontal 'wrinkles, 
r exfoliating in thick woody pieces. Blaze ‘4— ’9 inch, very hard, pale 
yellow densely mottled with dark purplish- or reddish-brown, often 
tinged with chlorophyl outside. Young shoots glabrous or tonientose. 
Leaves 2*5 — 5 by 1-2*5 inches, ovate or elliptic-ovate, acuminate and 
often caudate, base rounded or acute and unequal, more or less serrate 
from the middle to the base of the caudate apex, pubescent when young, 
glabrous above and glabrous or hairy on the nerves beneath when 
mature, thin, main lateral nerves 2—4 pairs including the basal. Petiole 
*2 — '5 inch long, channelled, Blowers small, greenish. Perianth-seg- 
ments elliptic, fringed and woolly on the margin. Ovary pilose at the 
apex. Style 0. Drupe ‘3 inch long, globose, orange-red when ripe; 
peduncle 'o — '7 inch long. 

Occurs in the subhimalayaai tract and in the central and outer hill ranges between 
1,000 and G,000 feet. Frequently cultivated in the hills and perhaps not wild as high 
as 6,000 feet. Flowers : Febmary-Mareh. Fruit : September- October. rt 

3* Celtis ertocarpa, Decne. Vera. Kharik or .Khansh, NG.— A 
small or medium-sized deciduous tree. Bark smooth; pale grey. Blaze 
'3-*4 inch, dry, crisp, yellow closely mottled with orange and purple 
towards the interior. Young shoots pubescent or tonientose. Leaves 
2—4 by 1-2 inches, ovate or lanceolate, caudate-acuminate, base rounded 
or obtuse and unequal, subentire or serrate from the middle to th ? base 
of the caudate apex, rather thick and coriaceous, glossy dark green 
|hove, pubescent on both surfaces when young, glabrous or nearly so 
when mature, main lateral nerves 1 — 3 pairs including the strong basal 
pair. Petiole '2 — '4 inch long. Blowers small, greenish. Perianth- 
segments elliptic-ovate, silky outside, woolly within. Ovary densely 
toinento'se. . Style 0. Drupe *3 inch long, yellowish , densely 
tomentose when young, ultimately more or less glabrous* peduncle *5 — 1 
inch long. 

Occurs throughout! the hilis between S,G0Q and &,000 feet. Generally in open type* 
of forest, often on aonfch aspects. Flowers : March-April. Fruit \ September — November. 

- 4. TREMA, Lour . 

Shrubs or trees. Leaves alternate, 3 — 7- nerved at the b:tse, often 
oblique ; stipules lateral, caducous. Blowers small, monoecious, dioecious 
or polygamous in axillary cymes. Perianth-segments 4-5, induplicate- 
valvate m subimbricate. Stamens 4-5. Pistillode in male small or 
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noiie. Style in henoaplivoclite or feinulu 2-fid or stigma* 2. Fruit a 
^all drupe sealed on Hie persistent perianth, eudoearp hard. 

Lcii-veri ac&brid on bolb surfaces. Male cymes comp act, 

not longer 4Ji*in the peHotr ...■ (li i. irolitunn. 

Leaves more or less seiibrid above, softly tonii-nlnae 
beneath. Cymes spreading, longer thim the 
petiole .„ ... ... ... •*. o ricnttilh. 

L 'trema politoria, Planch. Venn Jhmi t Gan. — An evergreen 
shrub or small tree up to 3 feet girth and 30 feet high. Bark pale brown, * 
somewhat tubercular with numerous small lenticels. Blaze + 3“'5 inch, 
very fibrous, pinkish turning reddish-brown on exposure. Twigs scabrid. 
Leaves 2—A by '8— 1/3 inches, oblong or ovate-Bnceolate, acuminate* 
serrulate, base rounded or subcorclate, subooriuceous, very rough and 
scabrid on both surfaces, dark glossy green above, base 3- or obscurely 
5-nerved. Petiole "2 — *4 inch long. Flowers small, greenish ; cymes of 
male flowers as long as or shorter than the petiole. Male flowers *2 inch 
diameter; perianth-segments with woolly margins. Female flowers 
rather smaller. Ovary glabrous, everted, on a woolly toms. Drupe T 
inch long, ovoid, black, glabrous. 

Occurs throughout the area between 1,000 imd 5,000 feet. Cummon, uauilly in 
open exposed positions, often on road cuttings and any newly -formed soil. Flowers: 
April — June. # Frait : December — January. 

2* l^jna orieutalis T Blrnie . — A small evergreen tree up to 2 feet 
girth and 30 feet high. Bark pale ashy or pale grey, smooth, with 
numerous minute raised lenticels often arranged in transverse bars. 
Blaze *25 inch, fibrous, pinkish, rapidly turning orange on exposure. 
Twigs pubescent. Leaves 3 — 7 by 1-2*5 inches, ovate or ovate-lanceo- 
late, caudate-acuminate, more or less scabrid above, white- or rilky- 
tomentoae beneath; base 3 — 5-nerved, often cordate. Petiole '2 — *5 inch 
long. Cymes lax, spreading, longer than the petioles. Otherwise 
for T. politoria. 

Occurs throughout the hills between 2,000 .ml r 4 ,500 fwt. Bother scarce. Some- 
times cultivated round vilhgea for its fodder. Ftawers : May-.Tuno. 
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* LXXXI.— URTICACE^E. 

Herbs or shrubs, rarely trees, sometimes furnished with stinging 
hairs , sap watery. Leaves opposite or alternate, base usually 3-nerved; * 
stipules usually membranous. Flowers small, monoecious or dioecious, 
in open or capitate cymes or eymules, axillary or at the axils of 
fallen leaves, or lateral to and at the base of axillary shoots, lenfless and 
spiciform. Perianth 4-5 — seldom 2-3-merous, segments free or united. 
Stamens in males as many as the perianth-segments and opposite them ; 
filaments usually flat at the base. Pistil! ode usually present. Female 
flowers with usually g&mophy lions perianth sometimes accrescent and 
fleshy in fruit; ovary superior, 1-celled; style simple or none; ovule 
solitary. Fruit a drupel or utricle, usually enclosed in and often united 
to the perianth. 

I- — Flower-clusters arranged in spikes ... ... 1. Berkmetia, 

H .^Flower-dusters arranged in dichotomous cymes or 
particles 5 inch long or more, 

J* Whole plant clothed with stinging hairs 2. Urtica . 

2. *Nofc clothed with stinging hairs ... ... 3. Muoutia. 

III. — Flower-dusters sessile or in cymes less than *5 
inch long, 

1. Frdt dry ... ... ... ... i. Pouzolzia. 

% Fruit succulent. 

(a) Leaves ovate or elliptic, green beneath ... 5. Vtllebmnea, 

(b) Leaves oblong -lanceolate, white beneath ... 6. Debregeam. 

1. BCEHMEBLA, Jacq . 

Shrubs or email trees* Leaves opposite or alternate, toothed, 3- 
nerved at the base; stipules usually free. Flowers monoecious or dioe- 
cious, in unisexual clusters arranged in axillary or panicled spikes cr 
racemes, or clusters axillary. Male perianth 3 — 5-lohed or -partite 

Stamens 3—5. ^istillode davate or globose. Female perianth tubular, 

2 — 4-toothed, sometimes angled winged or swollen in fruit. Stigma 
filiform. Fruit a crustaceous achene closely invested hy the perianth, at 
length free. 

I,— Width of leaves much leas than half their length, 

1. Leaves alternate, 3^-6 inches long ... ■** L nsgulosa, 

2. Leaves opposite,. 6—12 inches long ... ... 9, 

*XT. Width of leaves much greater than half their length. 

I Leaves orbicular, softly iomentOHe on both sor- 
■ faces ... - ' - & pUtyyhyUa. 

2. Leaves ovate, scabiid on both surfaces ... i. zcabrella. 
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1. Boehmeria rugulosa, \¥<'dd. Vern. Ghcnti, Gen. — A small 
evergreen tree up to 3 feet girth and 15 feet high. Bark dark brown, 
rough and deeply furrowed. Blaze 1 inch, soft, somewhat fibrou--. pink, 
with a viscid slimy juice. Leaves alternate, 3 — 6 by 1.-2 inches, ellipt'c- 
oblong or -lanceolate, acute or acuminate, erenate or bluntly serrate, 
glabrous and dark green above, pale and velvety beneath, longitudinally 

, 3-nerved almost to the tip, the 3 nerves penninerved, the lateral veins 
of the midrib anastomosing with those of the two side nerves, the lateral 
veins on the outside of the side nerves joined by an intramarginal vein. 
Petiole "5 — 1*6 inches long. Stipules connate between the petiole and 
the stem. Flowers dioecious, in clusters, each cluster in the axil of a 
cordate bract, the clusters arranged in simple axillary spikes 2— fi inches 
long. Achene less than ‘1 inch long, ciliate towards the top. 

Occurs throughout the hills between 1,500 and 5,600 feet. Very common in dry 
miscellaneous forests of the outer ranges Sometimes euttivated for its fodder- Flowers : 
July— September. 

2. Bcehmeria macrophylla, Don.— A shrub or small tree. Twigs 
obtusely 4-angled, usually strigose. Leaves opposite, 6 — 12 by ' L2 
inches, lanceolate, gradually tapering to a long acuminate point, closely 
serrulate, glabrous or sparsely hispid above, pubescent beneith, uppe / 
surface rugose with greatly depressed reticulate nerves, longfrudinaI.lv 3- 
nerved the two side nerves reaching from half to two-thirds Che length of 
the blade, the lateral veins as described for B . rugulom but the midrib 
with obliquely ascending lateral nerves in the upper half of 
the blade. Petiole '2 — L5 inches long. Flowers monoecious (?) in dense 
rounded clusters, the clusters arranged in axillary drooping spikes 5 — 10 
inches king, simple or sometimes branched below. 

Occurs in ravines between 1*000 and 1,500 feet elevation in the outermost ranges of 
the Himalaya towards the extreme east of the Haldwani Division- Flowers : August- 
September, 

, 3. Boehmeria platyphylla, Don , Vern. Khfigsi, G-.— An erect 
deciduous shrub 2 — 8 feet high with stems up to l*g inches diameter. 
Bark slightly rough owing to numerous small raised lenticels. heaves 
opposite, 4 — 10 by — 9 inches, orbicular or suborbicnlar, apex abruptly 

terminating in a narrow caudate acumen, coarsely serrate, base rounded, 
softly pubescent on both surfaces, membranous, base strongly 3-nerved, 
the midrib with 2-3 pairs of lateral nerves above the basal. Petiole 1—8 
inches long. Flowers dioecious or monoecious, in clustery the clusters 
arranged in axillary somewhat drooping spikes, Male spikes 2 — 5 inches 
long, sometimes forming dense axillary fascicles, often branching 
Female spikes 5 — 10 inches long, simple ? solitary/ 

Oeeurs throughout the hills between 3,000 and 7,000 feet elevation. Very common 
m moist shady forest and in ravines of the inner ranges, Flowers : Ifay^Joue, 
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4. Bcehmeria scabrslla, Ga ud. Syn. B.. platyphylla var. scabreUtt, 
Wedd. Vera. Kluvjsa, Gen. — An erect deciduous or sub deciduous scrub 

3 — 12 feet high with stems up to 2 inches diameter. Bark slightly rough 
owing to numerous small raised lentieels arranged more or less in 
longitudinal lines. Leaves opposite, 4 — 12 by 3 — 10 inches, broadly 
ovate, apex acute or acuminate but not abruptly so, dentate-serrate, base 
rounded or slightly cordate, very scabrid above and slightly so beneath, 

. hirsute on both surfaces, upper surface rugose with much impressed ' 
reticulate veins which, are prominent beneath, subcoriaceous, ba-e 
strongly 3-nerved, the midrib with 4„o pairs of lateral nerves above the 
basal. Petiole 1 — 12 inehes.long. Blowers monoecious, in clusters, the 
clusters arranged in axillary spikes. Male spikes 2 — 6 inches long, ■ 
usually fascicled in the lower axils, mostly branched. Female spikes 

4 — 8 inches long, simple, solitary in the upper leaf-axils. Bruiting 
spikes erect- or pendent,, up to 18 inches long. 

‘ Occurs throughout the arc# between 1,500 and 4,000 feet. Yery common in shady 
forests and ravines, especially in the Bhabar tract where it is often somewhat gregarious. 
Plovers ; August-Septemher, Bruit : March. 

2. URTICA, Linn. ( The stinging Nettles.) 

Herb si rarely shrubby, with stinging hairs. Leaves opposite, 
toothed' or ISbuIate,' base 3— 7-nerve d ; stipules lateral, free or connate, 
Blowers moncedous or dioecious, in axillary unisexual or androgynous 
; eymose clusters. Male flowers : sepals 4, ovate, imbricate. Stamens 
4, inflexed in bud. Fistillode cupular. Female flowers: sepals 4,. 
outer usually smaller. 1 Stigma brash-like. Achene embraced by -the 
sepals, ovoid or oblong, compressed, 

Urtica parviflora, Roxb, Vern. Kandali, NG. — Ah erect undef- 
, shrub with steins 4 — 10 feet high and up to 2 inches diameter, distinctly 
woody at the base in old plants, but the twigs herbaceous. Bark pale 
yellowish-or greenish-brown, lenticellate. Stems petioles and both leaf- 
‘ surfaces bearing numerous straight or bent white stinging hairs up to '15 
inch long. Leaves very variable in size, 3 — 10 by 1'5 — 5 inches^ ovate 
or lanceolate, tapering to a long acuminate point, irregularly toothed, 
base rounded or cordate, membranous. Petiole 1 — 8 inches long. 

’ Stipules connate. Blowers small, green, monoecious, clustered on the 
branches of lax spreading axillary cymes 2—4 inches long. Sepals hispid. 

" Bruit an achene embraced by the persistent sepals, of which the inner 
pair are twice as long as the outer. 

Occurs throughout the area between 1,500 and 7,000 feet. Veiy oamm n round 
villages, on waste ground, and in forest bordering streams* Sometimes more Q- lees gra- 
iarions, tflo^ere ; February--Jnly. 

m 
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• . 3. MAOUTIA, Wedd. 

Shrubs. Leaves alternate, erenate , base 3-nerved ; stipules connate, 
intrapetiolar. Flowers minute, usually monoecious, in small cymose 
globose heads. Hale perianth 5-partite. Stamens 5: Pistillode woolly. 
Female perianth none. Fruit an ovoid achene with a crustaceous or 
fleshy pericarp. t 

Maoutia Puya, Wedd. Vem. Phurkhagsa, NG-. Safed-hhagshi, 
K and B. — An erect subdeeiduOus shrub often only 1-2 feet high , but 
occasionally up to 7 feet high with stems 1*5 inches diameter. Bark 
reddish-brown, fairly smooth, lenticellate. Twigs hairy. Leaves 3' 5 — 7 
by 1*75 — 3*5 inches, elliptic, caudate-acuminate, coarsely toothed except 
near the base, upper surface pilose when young, scabrous with scattered 
hairs when mature, lower surface white-tomentose except on the pubes- 
cent nerves, base 3-nerved the lateral pair reaching to three quarters .the 
length of the blade, prominent beneath. Petiole 1—5 inches long. 
Stipules connate, deeply 2-fid. Flowers monoecious or dioecious, minute, 
in small globose heads arranged in slender axillary dichotomous panicles 
*5 — 1*6 inches long. Achenes brown, about *06 inch long, hispid. 

Occurs throughout the area between 1,500 and 5,000 feet, Oommen m open scrub 
and miscellaneous forests, especially on steep banks and exposed mineral soils such as 
road entifingB, The leaves' fnm very beautiful shades of orange, red an* purple in the 
winter. Flowers: June — October. Fruit: Novemb er—J annary , ^ " 

• ! • *4.- POIJZOLZIA/ Gaud, 

- Herbs or shrubs. Leaves alternate or opposite, usually entire, 
'uppermost sometimes passing into bracts; stipules usually free. Flowers 
minute, in unisexual or androgynous clusters in the leaf-axils. Male 
perianth 4-5-rareIy 3-partite or -lobed ; lobes often dorsally gibbous or 
abruptly inflexed. Pistillode elavaie Or oblong. Female perianth tubu- 
lar with contracted 2—4-toothed mouth, often angled or winged in fruit ; 
stigma filiform. Fruit a small crustaceous achene, closely invested by 
the perianth. 

• Fouzolzia vfminea, Wedd.— An erect shrub. Leaves alternate, 

2 — 5 inches long, lanceolate, ovate- or oblong-lanceolate, caudate-acumi- 
nate, dentate with large teeth, smooth or somewhat rough above, strigose 
on the nerves beneath, basal nerves 3, extending more than half the 
length of the leaf. Petiole *5 — 2 inches long. Stipules *15 inch long, 

• midrib hairy. Flowers small, usually monoecious, in dense axillary 
clusters with numerous ovate bracts. Male flowers ; perianth 4-part’ te ; 
stamens 4. 

There is only one specimen of this plant collected from our area at' .Debra Dun. 

\ This was collected by Duthie in the Sarju Talley, Atmara District, between 8.000 and 3,000 
' feet elevation, end Bsgeshar is also given as a locality in Strachey and Winterbottom’s 
Catalogue. As regards its further distribution T am ascertain. The. p'ant is apt tn pe 
wistalsen for ViHebTUMa fTUtetcens. Blower*: July — September, 
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' : : 5. VHjLEBKUNEA, Gaud . 

Trees or shrubs. Leaves alternate, penninerved or base 3-nerved; 
stipules partially connate. Flowers monoecious or dioecious, clustered, 
clusters axillary off from leaf-scars, sometimes in short lateral cymes 
or panicle s . IVTale perianth 4- 5 -fid , St amens 4 . Pisti 1 lode cl a vats - 
Female pgrianth ovoid, mouth narrowed, somewhat fleshy in fruit. 
Ovary adnate to the perianth; stigma capitate, fimbriate. Fruit a , 
crustaceous achene free br adnate to the perianth, the base of which is 
sunk in a fleshy cup which grows up round it. 

Tillebrunea frutescehs, Blume . — An erect evergreen shrub 4 — 10 
feet high with steins up to 2' 5 inches diameter. Bark reddish-brown, 
slightly' rough owing to j numerous minute raised leuticels. Young 
shoots pubescent. Leaves 3*5— 9 by 1‘75 — 4*5 inches, ovate or ellpt-'c, 
caudate-acuminate, serrate, membranous, scabrid on the upper surface, 
softly grey-tomentose when young, with scattered hairs above when 
mature, base ‘strongly 3-nerved, the lateral pair extending mere than 
hal^the length of the blade. Petiole '7 — 5:5 inches long. Stipules 
*3 — ’7 inch long, midrib hairy. Flowers small, dioecious, in paired 
sessile clusters *3-* 4 inch diameter in the axils of fallen leaves on the old 
wood. MaJ$ flowers pinkish ; perianth 3-4-partite; stamens 3-4. Female 
flowers greer^ with feathery white sessile stigmas. Achene brown, half 
immersed :in the semi-transparent fleshy white perianth and bracteoles, 1 

Gconre throughout the area between 1,500 and 5,500 feet. Common in shady 
ravines and often iormipg dense gregarious patches of undergrowth r F lowers : February — 
September, Fruit : October — January. 

... \ 6 . LEBKEGEASIA, Gaud . 

Shrubs or trees. Leaves alternate, 3-nerved at the base; stipules 
connate, intrapetiolar, 2-fid. Flowers monoecious; or dioecious, in dense 
globose panicled spicate or sessile clusters. Male perianth 3 — 5- usually 
4-partite; lobes valvate. Pi&tillode glabrous or woolly at the base. 
Female perianth ovoid or obovoid, succulent in fruit- Stigma sessile. 
Fruit an achene, at first adnate to the fleshy perianth. 

Mature leaves smooth above. Flower-heads in dichoto- 
mous cyme^ ... ... ,l, . 4 , 1 . QBlufantL. 

Mature leaves scabrid above. Flowsr-heads sessile or 

subsessile ... ... ... ... 2. hypoletica. 

1, Debregeasia velutina, Gaud. Vem. Tuseqrfa, <3-. Tushiari, A.— 

A shrub Or small tree up to 25 feel high and 2*5 feet girth. Barb 
roughish, corky. Branches reddish-brown with prominent circular lenti- 
cels. Blaze ’3 — "5 inch, very fibrous, pink with a few rale yellowish 
bands 'towards the exterior. Leaves 3" 5— 7 by '5 — 1‘25 inches, navrowly 
oblong-lanceolate, gradually narrowed to an acuminate point, serrulate; 
upper surface dull green, smooth but rugose due to the impressed nerves. 
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with a few scattered hairs more numerous on the midrib ; lower surface 
wbite-tomentose with conspicuously raised venation; ba:e 3-nerved, the 
lateral ones extending about half the length of the blade. Petiole ‘3—12 
inches long* Stipules scarious. Mowers in compart globose heads 
*l-‘2 inch diameter arranged in axillary dichotomous cymes* Heads 
2—7 on peduncles '1 — '4 inch long. Kale flowers ; perianth-lobes 4, 
exceeding the bracteoles. Fruit ‘15— *2 inch diameter, globose, consist- 
ing -of a number of achenes contained in the fleshy perianths, yellow 
when ripe. 

Occurs throughout the central and outer hill ranges between 2,000 and 5*000 feet. 
Common, usually bordering streams P sometimes forming gregarious patches* Mowers : 
September^Octwbev. Fruit : November— -February. 

2- Debregeasia faypoleuoa, Wedd. Vem* Tusarra, G. Tushi&ri, 
A. Sy&nru,l$Q . — A large evergreen shrub with stems up to 3 feeife girth 
and 15 feet high. Bark reddish-brown, slightly rough owing to numer- 
ous small raised lenticels* Blaze ‘25 inch, white or pale yellow often 
with pink bands and streaks. Leaves 5 — 10 by 1*25 — 3 inches, oblong- 
lanceolate, gradually narrowed to an acuminate point, serrulate, upper 
surface scabrid and more or less hairy when mature, lower surface white- 
tomentose, base 3-nerved the lateral ones extending about half the 
length of the blade. Petiole *5 — 3 inches long, pinkish* powers dioe- 
cious, in compact globose heads which are sessile or on p^JuncIes up to 
‘05 inch long and arranged in axillary clusters* Male flowers : perianth- 
lobes 4 f shorter than the bracteoles* Fruit *2 — '25 inch , diameter, 
globose, consisting of a number of achenes contained in the fleshy 
perianths, orange-yellow and sweet when ripe. 

Occurs throughout the bills between 2,500 and 7,000 feet* Common in ravines and 
shady forest and often associated with Quercus incana* The leaves turn yellow before 
felling. Flowers - j Febru&ry-M&rch, Fruit : May-^Tuly, , , 
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Trees .ca: shrubs, rarely herbs, nearly always with milky latex.' 
Leaves alternate, rarely opposite, simple, rarely deeply cut. Stipules 
often sheathing, deciduous. Flowers small, dioecious or . monoecious, 
cymose but cymes often dense and becoming capitate, 1 or sometimes 
spiciform, m some genera crowded on the outside or inside of fleshy 
receptacles formed 1 of the growth and union of the floral axes. Perianth- 
segments 2 — 6, usually 4, valvate or imbricate, free or connate. Stamens 
equal in number to the perianth-segments or sometimes less. Female 
perianth often accrescent in fruit. Ovary superior, bicarpellury, 1- 
celled; styles 1-2, simple or bifid; ovule solitary. Fruit an achene or 
drupe or sub-2- valvular, often aggregated into large fleshy pseudocarps. 
I.— Fruit formed from many flowers. 

1. Armed . ... ... ... ... 1. Cudrania. 

3- Unarmed. 

(a) Male flowers m catkin -lika spikes ... 2. M&rus. 

•(&) Male flowers arranged like the female on ths ^ 

surface of a globose or oblong receptacle,.* Artocarpus* 

Male flowers arranged like the female on the 

inside of a hollow receptacle (fig) 4. Fscy.?, 

II. — Fruit the result of 1 flower. Male flowers in small 

globose heads ... ... ... 5- Streblus. 

1, CUDRANIA, Trecul . 

Trees or shrubs, often, scan dent, usually spinous. Leaves alternate, 
entire, penninerved; stipules lateral, small. Flowers dioecious, in lateral 

1— 3-nate peduncled globose heads. Male flowers each surrounded by 

2 — i bracts more or less adherent to the perianth; perianth-segments 

3 — 5, imbricate ;. stamens more or less adnate to the segments; pdsiillode 
subulate or none. Female flowers distinct, perianth embracing the ovary. 
Style simple or 2-partite. : Achenes numerous, enclosed in the fleshy 
pseudocarp formed of the accrescent bracts and perianth. 

Cndranla javanensis, Trecul. — A Tambling evergreen or subdeciduous 
shrub, the' branches often subscandent or trailing and forming a dense 
bush; stems up to'30 feet high and 2 feet girth. Bark yellowish-, or 
orange-brown sometimes orange-red towards the base, rough, exfoliating 
in irregular papery flakes ; smooth grey and lentieellate on the branches. 
Stem* and branches armed with stout usually straight thorns up to 2*5 
inches long. Young ^shoots pubescent. Blaze "2'5 inch, fibrous, yellow 
exuding a creamy juice. Leaves variable in size, usually 1’5— 4 by 
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'75 — 2 ’25 inches, elliptic or obovate, obtuse, acute or acuminate, base 
acute or rounded, subcoriaceous, dark green above, glabrous; lateral 
nerves slender 8 — 12 pairs. Petiole ‘2 — *7 inch long. Flowers in dense 
globose shortly pedunculate heads about ‘25 inch diameter, 1-2 together 
in the leaf-axils. Male flowers with 3—5 perianth-lobes achate to 2—4 
imbricate -bracts. Stamens 4, erect. Female flowers with 4 r thickened 
perianth-lobes-’ velvety at the tips. Fruit an irregularly shaped compound 
berry '7— 1^2 inches diameter, pinkish-orange and' velvety, when ripe. 

Has oidy be$n' coUected from the East Almora and Heldwani Divisions but will 
probably be found to occur along the subhimaJayau tract and outer hill ranges to the 
west of this also since it is common around Debra Dun, Flowers : April— June. Fruit ; 
August. 


'■ ^ ■ 2. ’ MOBUS, Linn. (The Mulberries .) 

r , ... J ' ■ r - . 

Trees or shrubs with milky juice. Leaved alternate, entire toothed 
or SJobed, palminerved ; stipules caducous. Flowers spicate, monoe- 
cious’ or dioecious; perianth-lobes 4, rarely 3, imbricate , those of the 
female fleshy and swollen in fruit. Pistillode turbinate. Style cenSral, 
2-partite or 2-fid. Fruit of many achenes enclosed in the succulent more 
or less confluent perianths. 

I.— Teeth of leaver coarse, the lateral nerves rtmnmg ? 

straight into the teeth or forked within the margin. r 

Fruit 1 inch long or less, 

1. J Leaves usually 2*3 inches long. Male spikes 

less than 1 inch long ... ... 1. indicd. 

2. Leaves usually 3 — 6 inches long, Maler spikes * 

1'5— &■£ inches long ... ... ... 2. serrate, 

H. — Teeth fine, the lateral nerves abruptly curved up* 

* wards withm*£he margin. Fruit -L2 inches long or 

^ more ' ... ■ ... ... ... 3. lavigatn, 

1- Morns indica* Linn . — A deciduous shrub or medium-sized tree. 
Leaves variable, usually 2-3 inches long, ovate, acuminate often caudate, 
Usually undivided sometimes more or less deeply lobed, serrate or crenate- 
serrate, usually scabrous above and slightly pubescent on the nerves 
beneath, base truncate rounded or subeoxdate and 3-nerved; lateral 
nerves 3-4 pairs, branched within the leaf margin. Petiole usually 
*4 — 1'2 inches long, * Male spikes ‘3 — ‘6 inch long, shortly cylindric, 
pubescent, on short peduncles. Female spikes ovoid, *2- F 3 mcb long'; 
peduncle slender, '25 — *4 inch long. Styles long, hairy, connate for one 
fourth their length. Fruit '2 — '5 inch long, ovoid or cylindric, black 
when. ripe. ' ■ 

. . According to Brandis and Duthie this species is found wild in the mibhimateyari 
fciract add outer hill ranges up to 7,0(50 feet.' 'This statement X reejnirefl ootthiiootihn; 
Ityia ic^rtaihly found cultivated in this region between 1,000 and 9,000 feet elevation. 
Flowers ; Fsbiuaiy-Maircb. Fruit*; May. ' . ■ 
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2a Moras serrate. Rcxb . "Vera. Kimu t Gen.— A medium-sized 
deciduous tree up to 9 feet girth and 70 feet high. Bark dark grey or 
reddish-brown, rough,- exfoliating, in irregular woody strips and scales. 
Blaze '8 — 1 inch* rather hard, white mottled with yellow or pale yellow 
mottled with light brown, exuding a milky juice. Leaves variable, 
usually & — 6 inches long, broadly ovate, acuminate or caudate, often 
deeply 3^-5~lobed on young trees and vigorous shoots, usually coarsely 
and. sharply serrate, teeth usually unequal and cuspidate, base rounded' 
truncate or cordate and 3- or ’ 5~nerved, pubescent or tomentose when 
young, rather rough when mature and glabrous except along the nerves 
beneath ; lateral, nerves 5 — 7 pairs, their tips running nearly straight into 
the teeth. Petiole usually 1-2 inches long. Mowers dioecious, greenish. 
Male spikes 1 '8 — 8‘5 inches ''long, dense, villous. Female spikes ‘4-‘5 
inch long, shortly cylindric ; peduncle ’l-'2 inch long, villous. Fruit 
‘4 — 1 inch. long, by ‘35 inch diameter, sweet, white pink or purplish. 

Occurs throughout the hills between 3,£0G and 9,000 feet. Not very common. 
Flowers : April- May. Fruit : May 'June- 

* 3* Moms laevigata, WalL — A medium-sized deciduous trea up to 
10 feet girth and 80 feet high. Bark dark reddish-brown, rough, exfo- 
liating in irregular woody strips and scales; branches and young stems 
smooth angl thickly covered with circular lenticels which, tend to coalesce 
in transverse lines. Blaze ‘25 — 'S inch, not or shortly fibrous, white 
more or less banded with orange towards the exterior, exuding a milky 
juice. Leaves variable, usually 5 — 10 by 3 — 7 inches, ovate or elliptic- 
ovate, acuminate usually caudate, usually undivided but sometimes more 
or less deeply 3 — 5-Iobed, finely crenate-serrate, base rounded or subeor- 
d&te and 3-nerved, somewhat scabrid above, pubemlous especially on the 
nerves beneath when young; lateral nerves 5 — 7 pairs, their tips abrupt- 
ly curved upwards near the tnargin. Petiole usually 1-2 inches long, 
terete. Flowers greenish, in drooping cylindric spikes. Male spikes 
1*6 — 2'S inches long, dense, villous. Female spikes L5—3'5 inches 
long; peduncle '3 — *6 inch long; peduncle and rachis villous. Emit 
2-35 inches long, white or dark purple, sweet. 

* Probably accuse throughout the subhimal ayau tract and outer hill ranges between 
1,000 md 3*000 feet . In the Bamnagar Division it is found mainly in shady ravines, 
and is-not very oqmmtm. . An old hollow tree near Sitabani measured 17 feet girth and 40 
feet high. The leaves turn yellow as they fall. Flowers : February-March, 

3- ABTOCAKPUS, ForsL 

Evergreen trees with milky juice* Leaves alternate, coriaceous, 
often large, penninerved. Flowers monoecious, densely crowded on 
globose or variously shaped unisexual,' usually axillary, solitary recepta- 
cles, often mixed, with peltate bracts. Male perianth 2- — i-Iobed or- 
partite, lobes concavej stamen 1 ; pistillode none* Female perianth 
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tubular, confluent below with the receptacle, mouth minute; stigma 
entire, rarely 2-3-fid, Emit a large fleshy syncarp covered superficially 
with the fleshy perianths and the usually apically spinous or otherwise 
hardened carpels, the lower parts of which are fleecy sunk in the 
syncarp. 

*. ■ Artocarpus L&koocha, Roxb - Vera. Dhaun , Gen, — A fairly large 
deciduous tree up to 8 feet girth and 60 feet high. Bark dark reddish- 
r brown, rough, exfoliating in irregular small woody scales. Blaze '3 — '6 
inch, fibrous, pink, exuding a milky juice. Young parts clothed with 
Soft grey or tawny tomentum. Leaves 6 — 10 by 3' 5-6 inches, elliptic or 
obovate, apex with an abrupt short acumen, base rounded ox obtuse, 
entire or obscurely serrulate, coriaceous, dark glossy green and glabrous 
above, paler and somewhat harshly hairy beneath when mature; lateral 
nerves 10 — 13 pairs, these and the reticulate nerves between conspicuous 
and raised beneath. Petiole ‘7 — 1'3 inches long, stout, terete, pflbescent. 
Stipules ‘5 inch long, lanceolate, Receptacles axillary, males subsessile 
from the previous year's, females short-peduncled from the current year's 
axils. Male receptacles spongy, yellow, irregularly oblong, 1-2 inches 
long, deciduous. Fruit a much enlarged fleshy receptacle 2-3 inched 
diameter, lobulate, velvety, yellow. 

p 

Occurs throughout fire subhimalayan tract and outer hill ranges up to 4,000 feat. 
Apparently not very common. Generally in open ravines and moist * localities. The 
leaves turn bright yellow as they fall, Flowers : April, Fruit r July. 

4, FICUS, Linn . (The Figs.) 

Trees or shrubs with milky juice, often epiphytic when young, 
sometimes scandent. Leaves alternate, rarely opposite, usually coriace- 
ous and * entire; stipules sheathing the bud. Flowers minute, often 
mixed with bracteoles, unisexual, on the inner surface of a fleshy recep- 
tacle of which the narrow mouth is more or less completely closed 
by small imbricating bracts. Receptacles androgynous with the fewer 
males nearest the mouth, or sometimes unisexual. Unfertile female 
flowers (gall flowers) occupied by the larva or pupa of a hymenopterous 
insect are present in the androgynous or functionally male recepts, 
Male perianth 2 — 6-fid or-partite; stamens 1-2, rarely 3 — 6. Female 
Sower's with perianth similar to the male, or reduced. Fruit of 
numerous crustaceous or fleshy achenes included in the accrescent 
fleshy syncarp (fig). 

1* r Scsndent, dinging closely to support by means of 

adventitioua roots ... 9. 

Bred or suborecfc s. * r \ 

F % Lateral nerves 4-5 pairs including the basal .**13. soamfett*. 

i : Lateral -nerves 6—10 pairs including the basil .,.14* fov&olata* 



iiXXXII. — MORACEJE. 


505 



r 


V 



8. 

Leaves opposite 

L 



Leaves alternate 

G. 


4: 

Leaves 2—5 inches broad, not clustered at the ends 




of the branches 

10. 

hispida. 


Leaves *76§rd/75 inches broad, clustered at the ends 




of the branches 

11* 

laminosa* 

6. 

Figs on special loafless branches or in clusters on the 




# old wood 

6* 



Figs axillary 

0. 


6. 

Leaves very unequal-sided at the base ... 

12. 

Cuiiia. 


Leaf- base symmetrical or nearly so 

7* 


r. 

Basal nerves 6 — 7 

17. 

Ra&biitghil* 


Basal nerves 3 

8* 


8 

Leaves 3 — 6 inches long, entire 

16* 

glomerata. 


Leaves 6 — 12 inches long, toothed 

18* 

potnifertL. 

9. 

Leaves scabrous on one or both eides ... 

10. 



Leaves not scabrous on either side 

11. 


to. 

Leaves rough on both surfaces, glabrous 

6. 

clavaU c. 


Leaves only rough on the lower surface, glabrous ... 

1. 

gibbosa. 


Leaves only rough on the upper surface, pubescent,.* 

16. 

pahntila. 

1L 

Petiole '5 inch long or less 

4. 

retusa* 


Petiole exceeding *5 inch long 

12, 


ia. 

Figs pedunculate ... 

13. 



Figs sessile 

16- 


13. 

Pe^pucles and figs hairy 

8* 

infectoria* 


Peduncles and figs glabrous 

14* 


u. 

Leaves 3 — 6 inches broad, broadly ovate 

7. 

Arnottiana* 


Leaves less than 3 inches broad, lanceolate 

15* 



L5, Literal nerves nearly straight* Tip rather abrupt- 
ly aeumin ate . , * „ . . . * * 3 * Q ^ sr 

Lateral nerves arcuate* Tip gradually acuminate ..* 16. nemoralis* 

16* Leaves obtuse or shortly acuminate. Kgs white, 

pink or red when ripe ... ... .**17, 

Leaves caudate acuiniuate. Figs purplish-black ‘when 
ripe ,*. ... ... 18* 

. 17* Figs *26 — *86 inch diameter, white or pink -when 

ripe *** .** ... .** 8, infectoria. 

Figs '6 — *7 inch diameter, red when ripe ... 3. bengalenxis, 

18. Acumen leas than 1 inch long. Lateral nerves 6 — 0 

pairs i deluding the basal . . * ... ... 6. Bu ui ph i'i. 

Acumen 1—^ baches lonj. Lateral nerves 8-—13 r 

pairs including the basal ... ... ♦.* 6. rclujiosa, 

i, Ficus gibtosa, Blume .— An evergreen shrub or small tree, 
usually epiphytic, attaining 40 feet high with stem up to 6 inches diame- 
ter. Bark pale greenish-brown or ashy, with or without very minute 
scattered lentieels, smooth. Blase '2 inch, white or yellowish mottled - 
with* pale orange , juice milky* Leaves alternate, 4— 1 9 by 1'75— 4 inches, 
elliptic oblong or sub-obuvate, often unequal-sided, entire or sinuate, 
thinlv coriaceous, glabrous and dark glossy green above (not scahrid), 
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glabrous pale and scaberulous beneath, base usually acute and uneven; 
lateral nerves 6— 8 pairs including a strong obliquely ascending basal 
pair, prominent, beneath. Petiole ‘2 — '8 inch long. Pigs '4-"5 inch 
long, obovoid, greenish-or orange-yellow, without ba^al bracts, clothed 
with short scabiid hairs, stalked, solitary or in pairs, axillary. Peduncles 
*l-*2 inch long. . 

Occurs throughout the subhimalayan tract and outer lull ranges up to 2,000 feet, 
r Fairly common. In ravines I have found it growing on boulders and not epiphytic. 
The species here described is var. cuspidifgra, King. Figs ripen January— March, 

2. Picas bengalensls, Linn. . Vera. Bar or Bar gat, Gen. Ban, 
A. Eng. The' Banyan.— A large evergreen tree producing numerous 
serial Toots from the branches which if they reach the .ground thicken 
rapidly and form supports to the crown. Bark dark grey, smooth. 
Blaze ‘4— ’8 inch, hard outside, fibrous inside, pale yellow mottled 

. with orange, sometimes with pink streaks, exuding a milky juice. 

. Young parts softly pubescent. Leaves alternate, 4 — 8 by 2 — 5 
inches, ovate or elliptic, entire, obtuse, coriaceous, dark glossy green 
above, base rounded subcordate or slightly narrowed and 3 — 7-neryed, 
lateral nerves 4 — 7 pairs prominent beneath and joined 1 within the 
margin by loops, reticulations prominent beneath. Petiole '5 — 2 inches 
. long, stout, not jointed to the blade. Stipules ’7 — 1 inch tong, coria- 
. ceous. Pigs *5- — *7 inch diameter, supported by 3 rounded b^cts, sessile, 
in axillary pairs, globose, puberulous, red when ripe. 

Occurs throughout the area up to 4,000 feet- Very common m the Bubhimnlayan 
tract. It is epiphytic when young. Figs ripen, Oetober-November: and again ApiD-May. 

3. Ficus glaberrima, Blume.—A small glabrous tree up to 4*5 feet 
girth and 40 feet high. Bark pale yellowish-or greenish-brown or pale 
orange, smooth except for the presence of numerous small circular dark 
brown lenticels which tend to coalesce in either vertical or horizontal 
lines. Blaze ‘25— '5 inch, fibrous, uniformly pink or white more or les3 
banded with pinkish-brown outside, exuding a milky juice. Leaves 
alternate, ' 4—8 by , 1*5 — 3 inches, elliptic-oblong or ovate-lanceolate, 
rather abruptly blunt-acuminate, entire, base rounded or acute, subcoria- 
ceous, dark glossy green. above, pale beneath; lateral nerves 8 — 12 pairs 
including the rather strong and obliquely ascending Basal pair, nearly 
straight, joined by loops within the margin. Petiole ‘5 — 1*75 inches 
long. Stipules *5 inch long. Pigs *4-‘5 inch long, supported by 3 basal 
bracts, stalked, axillary, solitary or in pairs, obovoid, orange or red when 
ripe. Peduncles *2 — *5 inch long. 

Occurs throughout the subhimalayan tract and outermost hill ranges between 1,000 
and SJ,dG0 feet, Rather scarce. Usually in shady ravines. Figs ripen February — A^riL 

^ 9. Ficus ■ retusa, Lhin. — A medium-sized evergreen glabrous tree 

up to 12 feet girth and 65 feet high, with dense umbrageous crown. 
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Twigs rather slender. Bark smooth, pale grey dr pale brown with 
numerous small circular paler lenticels more or less arranged in short 
transverse lines. Blaze '25—5 inch, very hard, fibrous towards the 
interior, pink inside orange outside, exuding copious milky juice • Leaves 
alternate, 3— 4" 5 by 1-2 inches, elliptic elliptic-ovate or obovate, acute 
or bluntly short-acuminate, entire, base obtuse or acute, thickly coriace- 
ous, smooth and glossy on both surfaces, dark green above ; lateral nerves 
about 10—15 pairs, very indistinct, parallel, joined within the margin, * 
the lowest pair basal stronger and ascending obliquely. Petiole "2 — -5 
inch long. Stipules '4 inch long. Pigs '4-'5 inch diameter, supported 
by 3 broadly ovate bracts, sessile, axillary, solitary or in pairs, depressed- 
globose, pale orange-yellow often tinged purple when fully ripe. 

Occurs in tile BUbhimalayan tract and outermost hill ranges up to 3,000 feet 
elevation. Fairly common, often associated with sal. It is usually epiphytic when young. 
The branches occasionally produce serial roo;s as in F. ber.gahnsis. Figs ripen Feb- 
ruary— April and again August. 

S. Ficus Rumphii, Blume. Vern. Kabiim, SG. — A medium- 

siz^d or large deciduous glabrous tree up to 11 feet girth and 90 feet 
high. Bark pale greenish-grey or greenish-brown , quite smooth, some- 
times with horizontal wrinkles, and with numerous small dark circular 
lenticels. Blaze ‘3 — '6 inch, variable, often pale orange or bright 
pinkish with or without orange bands, very bard, an innermost layer 
white or pink and very fibrous, exuding a milky juice. Leaves alternate, 

4 — 7 by 2' 75- — 4 inches, broadly ovate, acuminate, the acumen less than 
1 inch long, entire, undulate, base cuneate or truncate, usually slightly 
narrowed towards the petiole, snbcoriaceous, glossy on both surfaces, 
base 3 — 5-nerved, the second pair usually from a little above the base; 
lateral nerves 6 — 9 pairs including the basal, jqined within the margin 
by loops. Petiole 1‘ 75 — 3*5 inches long, slightly flattened above. 
Stipules ’5—1 inch long. Figs "5 — *8 inch diameter, • supported by 3 
rounded bracts, one of which is deeply 2-lobed, sessile, in axillary pairs, 
globose, 'purplish-black with paler dots when ripe.' 

Occurs throughout the area up to 4,000 feet, "Very common iu the Bhubar where 
it is frequently associated with sa>L Often epiphytic when young. Apt to be mistaken 
for F, r&Jigiosa. Ejgs ripen May — July and again Ifoveniber. ■ . ., a . . 

- 6. Fleas religlosa, Linn. Vern. Pifol, Gen.— A large dec : duou's 
glabrous tree; Bark smooth, very pale pinkish-brown-, exfoliating in 
irregular woody scales. Blaze ‘5 — '9 inch, xather hard outside, very 
fibrous made, pink or reddish with or without paler bands, turning 
qrange-browri on exposure, exuding a milky juice. Leaves alternate, 
4— 7* by 2*5— 4' 5 inches, broadly ovate, rather, abruptly narrowed into 
a linear-lanceolate acumen 1—3 inches long, entire, often sinuate, sub- 
coriaceous, glossy on both surfaces, base rounded or truncate and 
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5_7- ne rved; lateral nerves 8—12 pairs including the basal, joined within 
the margin by loops. Petiole 3-4 inches long, slender. Stipules minute. 
Pigs "5 inch diameter, supported by 3 rounded bracts, sessile, in axillary 
pairs, depressed-globose, dark purple when ripe. * 

Probably only indigenous in the subMmal&y&ti tract and outermost hill ranges up 
to 4,000 feet, but planted up to 5,000 feet throughout the hills. Rather scaree in the 
yrild state. Often epiphytic when young, Riga lipsn October-November and •again Aprih 
May, 

7. Ficus Amottiana, Miq.— An evergreen glabrous shrub or small 
tree up to 4 feet girth and 25 feet high. Bark pale pinkish-or yellow- 
ish-brown, roughish, lenticellate, exfoliating in irregular woody scales. 
Blaze ’25 — ‘85 inch, hard, somewhat fibrous, pinkish-brown usually 
mottled or streaked with reddish-brown towards the exterior, exuding a 
milky juice. Young shoots smooth with a deciduous glaucous bloom. 
Young shoots and leaves, stipules and petioles often bright pink. Leaves 
alternate, 3‘5 — 8 by 3 — 6 inches, broadly ovate, gradually narrowed to 
a short blunt acumen or sometimes bluntly acute, entire, base more or 
less deeply cordate, never narrowed into the petiole and 5 — 7-nerved, 
subcoriaceous, rather dark glossy green above, with paler main nerves; 
lateral nerves 8 — 10 pairs including the basal, joined by loops within the 
margin. Petiole 1'5 — 5‘5 inches long, shallowly channelled. Stipules 
1'5— 2*5 inches long.' Figs '5 — '75 inch diameter, supported ?>y 3 mem- 
branous bracts, axillary, pedunculate, 1 — 4 together, depressed-globose, 
purple with greenish dots when ripe. Peduncles '1> — '3 inch long, stout. 

Occurs throughout the hills between 1,501} and 4,500 feet. Fairly common on steep 
rocky ground, the stems often wedged into crevices in the rocks, Rigs ripen July. 

S< Ficus infecfcoria, Roxb \ Vena. Pilkh& } NGk Pilkhan , H and 
B. PUahj A. — A deciduous glabrous tree or shrub. Bark smooth or 
slightly rough, pale ashy or dark grey 'with silvery portions. Leaves 
alternate, 3*5 — 7 by l'S — 3 inches, ovate or oblong, rather abruptly and 
shortly acuminate, entire, often sinuate, subcoriaceous, base rounded 
subcordate or cuneate ; lateral nerves 7 — 10 pa/rs including the ba c al 
pair which is often stronger and obliquely ascending, joined within the 
margin by loops. Petiole l-2'25 inches long, channelled. Stipules 
about ‘5 inch long. Pigs ’25—'35 inch diameter, supported by 3 
minute bracts, sessile, axillary, 2 — 4 together* depressed-globose, glab- 
rous, white or pinkish with pinkish-brown dots. 

The plant described above ia the typical form which ie found throughout iihe area 
between 1,000 and 6,500 feet. Very common. In the hills it is usually seen as a large 
subscandeuti shrub growing in crevices on steep rocks. Figs ripen MaWune and agaip 
October. 

Var. Lambertiana,.(^p. Miq). This has been collected in the Jaapiii 
range of the Bamnagar Division. It is distinguished by the larger size 
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of the figs, ‘3^4 inch diameter, which are situated on short pubescent 
peduncles *2- *3 inch long. In the specimens at Debra Dun the figs are 
also densely clothed all over with white tomentum. 

9* Ficus clwata, Wall . Yern. Chaurhari, Gen, — An evergreen 
shrub or small tree, Bark dark reddish-brown, fairly smooth, covered 
with miijute raised lenticels. Blaze '15 inch, yellowish- white often 
mottled with pinkish-brown towards the exterior, fibrous towards the 
interior, exuding a thick creamy juice. Twigs scabrid. Leaves alternate 
3'5 — 7 by 1-2 inches, oblong-lanceolate or oblauceolate, abruptly caudate- 
acuminate, usually with coarse rounded teeth in the upper half, rarely 
entire, glabrous but rough on both surfaces, thinly coriaceous, dull dark 
green above often tinged with yellows bass narrowed ; lateral nerves 
5 — 8 pairs including the lowest obliquely-ascending sub-basal pair, pro- 
minent beneath, joined within the margin, with prominent reticulations 
between. Petiole T — *25 inch long. Stipules '3-'4 inch long. Figs 
’75 — P25 inches diameter, supported by minnte bracts, stalked, axillary, 
Senary rarely paired, obovoid or globose, rough more or less wrinkled 
and warted, yellow or reddish when ripe. Peduncles 'l-'2 inch long. - 

Occu rs throughout the area between 1 ,500 and 5 , 000 fee t. Common on steep 
rocky ground especially in ravines. Often cultivated for fodder. Pigs ripen May-Juue 
and again OJtobea;. 

10, Ficus hlsplda, Lmn. Verm Totmila , R — A small evergreen 
tree up to 8 feet girth and 20 feet high. Bark pale ashy or greenish- 
grey, smooth and often horizontally wrinkled. Blaze '25 — '5 inch, not 
or scarcely fibrous, pink or pinkish-brown usually with a few whitish 
streaks, exuding a milky juice. Twigs hollow. Leaves opposite or 
rarely alternate, rather variable in size, usually 5 — 10 by 2 — 5 inches, 
broadly . ovate .or obpyate-oblong, acute or shortly-acuminate, usually 
toothed, scabrid and hairy on both surfaces, dull dark green above pale 
beneath, base cuneate rounded or subcordate; lateral nerves 5 — 8 pairs 
prominent beneath. Petiole '*5— 3 inches long. Stipules *5 inch long, 
ovate-lanceolate. Figs clustered on stout leafless branches up to about 
2 feet long from the main stem or larger branches or on young plants 
axillary/ *5-.— 1 iach diameter, ovoid, hispid, supported by 3 small bracts 
and sometimes bearing small brown scales on the surface, yellow when 
ripe. Peduncles *2 — ‘6 inch long. 

Occurs throughout . the subthoala^an tract and central and r outer hill ranges up to 
3,500 feet. Fairly coannon along the base of the bills. Figs ripen July, 

11*' Ficos laminosa, Hardw, Syn. F‘ saemoedrpa , Miq.—An 
evergreen shrub with erect or suberect stems 1—4 feet high and up to 3 
inches diameter. Bark reddish-brown , smooth. Slaze lees than F 1 
inqh, pinkish, fibrous, tardily exuding a milky juice. Young shoots hairy. 
Agaves opposite ? crowded at the ends of the branches, 3"5 — 7 bj 
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'75 — 1*75 inches, narrowly oblanceolate, acummaia^ entire , : base 
narrowed, more or less hairy on both surfaces when young especially 
on the nerves beneath, glabrescent when mature or with scattered pale 
brown adpressed hairs above and on the nerves beijeath, dark glossy 
green above, usually somewhat scabrid beneath; main lateral nerves 
6 — 10 pairs arcuate, including a weak ascending basal pair. ; Petiole 
'3 — 1*3 inches long. Stipules '3 — '5 inch long, persistent. Figs 78—1*4 
inches diameter, with scattered bracts near the base, stalked, solitary 
and axillary or in short leafless panicles from the old wood, subglobose, 
hispid, yellowish-green when ripe with pale raised dots and 8 — 10 longi- 
tudinal, ribs. Peduncles 15— ‘8 inch long. 

Occurs throughout the snbhimalayan tract and central and outer hill ranges, 
Fairly common. It is found on. the hanks of streams and often in the crevices of -'partially 
submerged rocks. The spreading stems root adventitiously and may become half buried 
in sand and shingle. Figs ripen Jannary-February and probably again July. 

42* Ficus Cunia, Buch.-Ham. Vem, Khaim or Khunia t Gen. — ■ 
A small or medium-sized evergreen or subdeciduous tree up to 5 feet* 
girth and 40 feet high. Bark reddish-brown, roughish, exfoliating in 
irregular woody strips and scales. Blaze '3 — ’5 inch, rather hard, pink 
sometimes with yellowish bands, exuding a creamy yellow juice. Young 
shoots pubescent. "Leaves alternate, very variable in size, usually 5 — 8 
by 2-3 inches, usually elliptic or oblong-kneeokte, acuminatl entire or 
serrate, coriaceous, dark glossy green above, scabrid on both surfaces Or 
pubescent beneath, occasionally smooth above, base very unequal, one 
side 'with a 3-4-nerved rounded lobe; lateral nerves 9 — 14 pairs, promi- 
nent. Petiole ‘2— '6 inch long, stout, scabrid. Stipules '7 — 1*7 inches 
long. Figs in pairs or small clusters .on leafless scaly shoots up to 12 
feet long and 2 inches diameter from the larger branches or from the 
main stem near the base, shortly pedunculate, '4— ‘8 inch diameter, 
globose or pyriform, pinkish or greenish-yellow when ripe. 

Occurs throughout the aren up to 4,000 feet. Common, often on the banks cf 
streams or on steep rocky ground. Figs ripen July — September. 

43- Ficus seandens, Roxb* Vem, Beduli, G, R and K. — An 
extensive evergreen climber with stems up to 6 inches diameter and 40 
feet high, adhering closely to its support by means of adventitious roots, 
and giving off reproductive side branches 2— 4 feet long; Bark palp 
ashy or silvery brbwn, fairly smooth with numerous small raised lenti- 
cels often arranged in transverse lines. Blaze '35 — 1 inch, rather hard, 
bright pink or deep purplish-red, exuding milky Juice. Young shoots 
pubescent. Leaves alternate, on reproductive shoots- 2*5 — 5 by- 1*75—3 
ihches, ovate or elliptic, acute, entire, very coriaceous, glabrous, 
smooth.: ajad rather glossy 'above, base rounded or narrowed; lateral 
serves '4*5 gaiis*. arctiate* prominent beneath, joined within the margin^ 
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the basal pair strong. Petiole '3 — 1 inch long. Stipules '25 inch long. 
Figs '3^4 inch diameter, supported by 3 ovate bracts, axillary 7 solitary 
or in pairs, globose or ovoid, orange-yellow or pinkish with distant pa ] e 
dots when ripe, peduncle %3 — ‘6 inch long. 

; Occurs throughout the hills between 1 ,500 aud 3,000 feet. Ceimuon . Growing 
squally on* trees and on precipitous racks in ravines, sometimes creeping over the ground! 
Figs ripen February— April, 

13. Ficus foireolata, Wall Vera. Beduli, G-, E and F. — A 
fairly extensive evergreen climber with steins up to 2 inches diameter 
and 50 feet high, adhering closely to its support by means Of adventitious 
roots and giving off reproductive side branches 2 — 5 feet long. Bark 
pale or dark brown often reddish, slightly rough owing to numerous 
small circular raised lenticels. Blaze '2 — '35 inch, white or pink closely 
mottled and streaked darker, exuding a milky juice. Young shoots and 
twigs rusty-pubescent. Leaves alternate, variable in size, on reproduc- 
tive shoots usually 3—7 by 1'5 — 2‘5 inches, ovate elliptic or oblong, 
acuminate, entire, base rounded or cuneate, thinly coriaceous, glabrous 
abewe, more or less rusty-pubescent beneath especially on the nerves, 
shining dark green above, with conspicuous raised reticulate venation 
beneath; lateral nerves 6—10 pairs including the strong basal pair, 
prominentjbeneath. Leaves on sterile shoots often only 1 — 1'5 inches 
long* Petiole *3 — 1*2 inches long, rusty-pubescent. Stipules up to 
‘5 inch long. Figs 4 G — ’75 inch diameter, supported by 3 ovate bracts, 
axillary, solitary, globose, glaucous, sparsely rusty-hairv, purple when 
ripe* Peduncle ‘1 — "5 inch long. 

Occur# throughout the hills between 2,000 and 7,500 feet. Very gammon. Growing 
equally on trees and on precipitous rocks t usually in shady moist ravines, frequently 
creeping ever the ground, Kgs ripen March- April, 

15. Ficus palmata, Forsk . Vem. Beda t _Gen. — A small decide 
ous or subdeciduous tree up to 5*5 feet girth and 40 feet high with ahdrt 
bole and rounded crown. Bark pale sometimes silvery grey, smooth, 
lenticellate, Young parts tomentose or pubescent. Leaves alternate, 
rather variable, usually 3 — 6 by 2’ 5 — 5 inches, orbicular or broadly 
ovate, rounded <ir acute, crenate-dentate, often deeply lobed on young 
plants, base rounded or cordate, scabrous and dull green above, pubes- 
cent br softly tomentose beneath with conspicuous pale venation ; lateral 
nerves 4 — 6 pairs including the strong basal pair. Petiole l-2'5 inches 
long* Stipules ‘3—5 inch long. Figs ‘5—1 inch diameter, supported 
by 3 or more deciduous bracts, axillary, solitary or in pairs, pyriform, 
dark*purple or sometimes pink when ripe* Peduncle *5 — 1 inch long. 

Occurs throughout the area up to 6,000 feet. Common in open, pieces, especially 
along the banks of streams anti rivers, frequently cultivated in the hills hath fox 
fodder anti fruit. Figs ripen June— August. 
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16. Ficus nemoralis, Wall. 'Vena. Thelka, NG-.— A email sub- 
deciduous glabrous tree up to 4' 5 feet girth and 35 feet high. Bark grey 
or reddish-brown, smooth, lenticellate. Blaze ‘25 — '35 inch, hard, pale 
yellow mottled with brown or orange, exuding a mjjflry juice. Leaves 
alternate, 4'5 — 10 by 1'25— -2'5 inches, lanceolate or elliptic-lanceolate, 
narrowed to a long acumen, entire, membranous, base acute ; lateral 
nerves 10 — 14 pairs including a weak obliquely ascending Basal pair, 

" arcuate, slender; reticulations dark-coloured, conspicuous on the lower 
surface. Petiole '6~1'7 inches long. Stipules '4— *75 inch long. Pigs 
'3 inch diameter, supported by 3 connate bracts, axillary, solitary or in 
pairs, subglobose, reddish when ripe. Peduncle '2 — '4 inch long. 

Occurs throughout the hills between 4,000 and 6,500 feet. Fairly common, usually 
in oh k forest. Often cultivated for its fodder. Young leaves pinkish r the pint on tho 
petioles and midrib beneath often persisting when the leaves are mature. Figs ripen 
April and again Octoher-lToyember. The species here described is vai + WUldingii, Miq. 

17. Ficus Roxburgh!!, Wall. Vem. Ttmla, Q-. Timid , A.— A 
snaa-ll evergreen or nearly evergreen tree up to 4 feet girth and 35 feet 
high. Bark grey or pinkish-brown, smooth or somewhat rough, exfoliat- 
ing in small woody scales. Blaze '3 — '7 inch, not or shortly fibrous, 
deep pink exuding a milky juice. Twigs with large pith, rarely Hollow. 
Leaves alternate, 4 — 10 by 3 — 8 inches or sometimes larger, broadly 
ovate or rounded, usually acute, entire (often crenate-serrate. mi young or 
mutilated plants), subcoriaceous, dark green smooth, and* glabrous or 
nearly so above,, softly pubescent beneath, base usually deeply cordate 
and 5 — 7-nerved; lateral nerves 3-4 pairs aboye the basal, joined by 
almost straight parallel transverse veins. Petiole 1 — 8 inches long. 
Stipules '6-r-l inch long, ovate-lanceolate. Figs in clusters on short 
thick leafless branches on the main stem often near the ground or on the 
larger branches, up to 3 inches across and 2 inches long, supported by 
3» ovate- or triangular bracts, pyriform, purplish-orange or pink when 
ripe. Peduncles *7 — 1'7 inches long. 

Occurs throughout the hills between 1,500 and 5,500 feet. Common on hot 
southern aspects, especially in chit forests. Often cultivated for its fodder and fruit. 
Figs ripen April — August. ' - 

18. Ficns potnifera, WaU. Vern. GwaWmla . G-.— An ever- 
green shrub or small tree with stems attaining 15 feet high and 3 feet 
girth. Bark reddish-brown sometimes a deep reddish, smooth. Blaze 
*2— *5 inch, rather hard, not or shortly fibrous, pinkish or reddish often 
streaked paler, exuding a milky juice. Twigs often hollow when young. 
Young shoots puberulous. Leaves alternate, variable in size, usually 
5— -12 by 2 '5-6 inches, narrowly ovate, elliptic or oblong, irregularly and 
distantly toothed, glabrous and dark rather glossy green above, more ec A 
less jraberulous beneath, base rounded or slightly cordate and 8-nervpd 
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sometimes with a very weak additional pair below ; lateral nerves 4 — 8 
pairs including the basal, prominent beneath* Petiole 1 — 5‘5 inches long. 
Stipules '5 — '75 inch long, ovate-lanceolate* Pigs in clusters on short 
thick leafless braflches situated on t-lie main stem ixom ground level 
upwards and on the main branches, ’5 — 1 inch diameter, supported by 3 
basal braots, depressed-globose, more or less pubescent, pink or reddish 
with pale tubercular spots when ripe* Peduncles *3 — P5 inches long* “ 

Haa been collected In the Kor.tk and South Gurhnal ?md Noiui Tju Divisions where it 
occurs up to 5,000 feet along the bunks of streams, but is rather scarce. Here it ii fciar/J 
us a shrub, only L 2 — i feet high, with the £ terns usually tight Jj wedged into rock ere vices. 

In the Dun however it attains the dimensions of a siriri] tree end is Found in swiiiupy 
kcfbltties* The stem is seldom entirely erect, the lower portion sometimes spreading in 
an irregular fashion along the ground surface for a distance up to 30 feet* In the Bun 
^ is found at 1,000 feet elevation. This plant had not till recently been recorded west of 
Sikhim, where according to Dr. King it attains much larger dimensions. Figs ripen 
November-DecembeT, and again May-June. 

19. Ficus gloraerata, Roxb. Vern. Gular, Gen. — A large decid- 
uous tree up to 15 feet girth and 90 feet high. Base of stem usually 
deeply buttressed. Bark smooth, pale ye!lowhh-or greenish-brown, 
often much darker and roughish on very old trees, exfoliating in irregular 
woody plates. Blaze '4 — ‘7 inch, rather hard, not or slightly fibrous 
towards th^ interior, pale yellow streaked with pink or uniformly bright 
reddish turfling orange-brown on exposure, exuding milky juice. Leaves 
alternate, 3 — 6 by 1‘5 — 2 '75 inches, ovate or elliptic-ovate, tapering to 
a rather blunt point, entire, glabrous on both surfaces when’ mature, 

' base usually rounded "sometimes acute ; lateral nerves 6 — 7 pairs includ- 
ing the rather 'strong basal pair. Petiole 1-2 inches long. Stipules 
"3 — '8 inch long, ovate-lanceolate. Pigs on stout leafless branches up to 
2 feet long, issuing from the stem and larger branches, rarely axillary, 

1 — 1‘75 inches diameter, globose or pyriform, supported by 3 small 
bracts, orange or pink when ripe. Peduncles '3 — 1 inch long. 

Oceirra in the snbhimaUvan tract and outer hill ranges up to 3.000 feet. Common 

in moist lccalit'ea and bordering streams* I have measured a tree at Gkila Tapper in 
the Dekra Dun, which was 40 feet girth round the buttresses at 6 feet from the ground. 
Figs ripen Kirch-April and again July-August* 

• 5. . STEEBLUS, Lour. 

Trees or shrubs. Leaves alternate, seabrid, penninerved or sub-3- 
nerved at base ; stipules small. Flowers usually dioecious ; males in 
' pedunculate heads, axillary and from the leaf-scars ; females solitary or 

2 — 4 together, axillary, peduncled, braeteate. Male perianth-segments 
^ 4, connate' at the base, imbricate; stamens 4; pistillode dilated at the 

top. female perianth-segments free, imbricate, embracing the ovary; 
style 2-fid. Frnit with a membranous ior thinly coriaceous pericarp 
enclosed in the fleshy perianth. 


33 
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Streblas asper, Lour . — A small much-branched evergreen tres up 
to 5 feet girth and 40 feet high. Stem often short and gnarled. Bark 
pale bluish-grey or slivery brown, quite smooth, lenticellate, exfoliating 
in small thick woody scales. Blaze ’3 — *6 inch, vary fibrous, pale 
yellow turning a dirty orange-brown on exposure, exuding a creamy 
sticky juice. Twigs reddish-brown toith scabrous rusty pubescence- 
Leaves 1"5 — 4 by.l — V5 inches, rhomboid-elliptic obovate cr elliptic- 
oblong, acute or shortly and abruptly acuminate, more or less sinuate or 
crenate, scabrid on both surfaces' but especially beneath; lateral nerves 
4 — 7 pairs, prominent beneath, joined by intramarginal loops. Petiole 
‘05 — *15 inch long. Flowers dioecious, axillary. Male flowers pale 
yellowish-green, in globose pedunculate heads '3 inch diameter. Ped- 
uncles 1—4 together, '3 — '5 inch long. Female flowers solitary, incon- 
spicuous, lcng-peduncled. Peduncles 1 — 4 together, '2 — ‘5 inch lorg. 
FVuit a 1-seeded berry, r 2 inch diameter, yellow when ripe, loosely en- 
closed by the enlarged perianth. 

Occurs along the subhimalayan tract up to 1,600 feet. Fairly common, usually 
in open dry miscellaneous forests. Flowers : March-ApriL # 
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•LXXXIII.— JUGLANDACE^;. 

Trees, often strongly aromatic. Leaves alternate, pinnate; stipules 
none. Flowers unisexual, monoecious. Male flowers in pendulous 
catkin-like spikes; stamens 2 or more, nearly sessile, inserted on tfcs 
upper surface of a bract which bears on its edge 2 — 6 membranous peri- 
anth-lobes. Female flowers in many-or few-flowered spikes, bracteate; 
calyx adnate to the 1-celled ovary, limb minutely 4-toothed; petals 
minute or none ; ovule solitary; style short, 2-fid. Fruit a drupe or nut. 

Edemata flowers 3-*- — 3 in a terminal spike. Fruit not 

attached to a wing-likc bract ... ... ... 1. JhqU ms. 

Female flowers in long pendulous lateral spikes* Fruit 

attached to a wing-Tike S-lobed bract ... 3. Engeilhardtia. 

1. JUGLANS, Linn. 

• Trees. Leaves imparipinnate, Male catkins : perianth 5-6-lobed, 
adnate to the inner side of the bract ; stamens 10 — 10 in two or more 
rows, Female spikes short, terminal, few-flowered. Calyx cup-shaped, 
villous, Joothed at the apex. Petals 4, minute. Style short; stigmas 
2. Nut ctften irregularly wrinkled and pitted. 

Julians regia, Linn. Vem* Karaunt or Abhor, G dkrot Gen. — 
Eng. Walnut.— A large deciduous tree up to 12 feet girth and 110 feet 
high, old stems usually irregularly fluted. Bark pale or dark grey, rough, 
with deep vertical furrows 1"5 — 3 inches apart, exfoliating in woody 
scales. Blaze '75 — P25 inches, fibrous, yellowish turning orange on 
exposure. Young shoots tomentose. Leaves 6 — 15 inches long, more 
or less tomentose when quite young. Leaflets 5 — 9, rarely 13, the 
terminal largest j 3—8 by 1'5— 4 inches, variable in shape, elliptic to 
oblong-lanceolate, acute or acuminate, usually entire, glabrous or pubes- 
cent along the nerves beneath, the lateral leaflets opposite or subop- 
posite, sessile or subeessile. Male catkins lateral on the shoots of the 
previous year, 2— 5 inches long. Female flowers 1 — 3, sessile, in a 
short terminal spike; calyx-tube '35 inch long, obscurely 4-toothed; 
petals green. Drupe 1'25 — L75 inches long, globose or ovoid, pubescent, 
green often tinged with pink; pericarp leathery and aromatic enclosing 
a large 2-valved rugose nut* 

Occurs throughout tha bills between 6*500 and 9,000 feet. Common on the inner 
ranges in mixed deciduous forests of Ulmits, Celtis^ Populu#, Acer and dMeufa*, usually 
on deep moist soils. The leaves are characteristically aromatic. Close to a temple at 
Waduk in North G-arbwal, I have measured a stem 20 feet girth at breast height, bvt 
ip was hollow, Flowers: February — April. Fruit: October -Novepiber, 
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2. EN G-BLHAEDTIA, Leschm. 

Trees. Male spites lateral, simple or branched, erect or pendulous. 
Perianth connate with the simple lobed or laciniate Joracts or seale3, 
Stamens 4 — 12, on the bracts or scales. Female spikes pendulous. 
Calyx adnate to the ovary and sessile on a 3-4-lobed bract ; limb 4-lobed 
o^-toothed. Petals 0. Stigmas 2. Fruit a small globose nut, adnate 
to the. much-enlarged scarious 3-lobed reticulately-nerved bract, with 
. midlobe exceeding the lateral. 

Engelhardtia Colebrooklana, Lindt Yern. Gadh-mahwa , G. 

Garmalttj A. — A small subdeciduous tree up to 7 feet girth and 40 feet 
high. Bark dark brown or blackish sometimes ashy in parts, somewhat 
rough. Branches smooth) pale grey. Blaze ;75 inch, soft and 
fibrous, pinkish to deep claret-ired. Young shoots tomentose. Leaves 
usually paripinnaie by the abortion of the terminal leaflet, 9 — 15 inches 
long. -Leaflets 3—5 pairs, opposite or subopposite, 4; — 8 by 1"5 — 3 
inches, the lowest pairs often much smaller, ' elliptic or oblong, usually 
obtuse, entire, base -very unequal, subcoriaceous, dark glossy green afid 
glabrous or sparsely hairy above, softly tomentose or glabrous beneath 
when mature.- Petioles 0 — '4 inch long. Rachis much swollen at the 
base. Male spikes 3 — 5 inches long, solitary or 3 — 5 together, ^arranged 
racemosely on a rachis up to 1 inch Jong ; perianth of 4-5 obfong scales 
attached to a more or less 3-lobed bract. Female spikes 2 — 6 inches 
long, pedunculate, solitary or terminating the racemes of male spikes ; 
bracts unequally 3-lobed enclosing the base of the calyx. Fru'ting 
spikes 4r— 12 inches long. Nut '2 inch diameter, globose, coriaceous; 
the adnate bract densely tomentose at the base. 

Occurs throng-bout the hills between 2,000 and 7,000 feet. Very common in dry 
deciduous forests of the outer ranges and frequently associated with chir. Iu the 
commoner form the leaves are persistently. hairy even when mature? the form which has 
leaves which are glabrous when mature has been collected -in the JJaldwant Division and 
Is probably indentical with J5, spicata t Blume, Flowers : March-May* Fruit : June, 
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LXXXTV.—MYRICACEJE. 

Trees or shrubs, aromatic and glandular. Leaves alternate; stipules 
none, Flowers unisexual, in cylindric bracteate catkin-like spikes, the 
male spikes sometimes fascicled or panicled, the female always solitary, 
occasionally a few female flowers at the top of the male spikes. Perianth 
none, Male flowers often surrounded by 2 or more bracts; stamens 

2 — 16, usually 4; filaments short, free or connate* Female flowers 2 — 4- 
bracteate; ovary bicarpellary, 1-celled; ovule solitary; style 2-fid, Fruit 
a small, succulent, resinous or waxy drupe ; endocarp hard, 

MYBICA, Linn . 

Characters of the family. 

Myrica N&gi, Thunb . Yera. Kapkal, Gen. — A small evergreen 
trSe up to 5 feet girth and 40 feet high. Bark dark brown or blackish, 
rather rough, exfoliating in irregular small woody scale's. Blaze ‘6 — 1 
inch, soft not fibrous, deep reddish-brown often with paler streaks, 
juice turning dark purple on the blade of a knife. Young shoots, 
petioles, afid inflorescence brown-tomentose. Leaves 4 — 8 by X'2 — 2 
inches, oblanceolate or oblanceolate-oblong, acute, entire, undulate, base 
gradually narrowed, coriaceous, glabrous or nearly so when mature, dark 
green above, rather glossy on both surfaces, dotted beneath with minute 
resin dots ; lateral nerves 10 — 16 pairs with small ones between. Petiole 
‘2 — '5 inch long, Male spikes ‘3 — ‘5 inch long, arranged racemosely on 
a common axillary stalk 1'5 — 4 inches long; bracts orbicular; stamens 

3 — 6. Female spikes axillary, erect, *5 — 1 inch long. Drupe "4 inch 
long, ellipsoid, scaly, succulent, red when ripe. 

Occurs throughout the hills between 5,000 and 7,000 feet. Common especially in 
forests of Querous incana, or in mixed forests of oak and 6hir. Leaves of young plants ox 
or coppice shoots are often serrate, Flowers : August — October, Fra it : Maj-Jaiie, 
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LXXXV.— BETULACEJE- 

Trees or shrubs. Leaves alternate, simple, deciduous. Bud-^calep 
stipular, usually caducous* Flowers usually appearing before the leaves, 
diclinous # and monoecious. Perianth present in flowers of only one sex, 
simple when present, free or connate. Male Sowers in dense compound^ 
catkin-like spikes. Stamens 2 — 10 ; filaments often dividing into two* 
each branch bearing 1 anther-cell. Female flowers in small often minute 
catkins or spikes* Carpels 2* Ovary sub-inferior, after fertilisation 
usually more or less completely 2-3-celled, ovules L2 in e:ich ceil. Styles 
2. Fruit usually a nut, winged or enclosed in the enlarged herbaceous 
bracts* 

I- — Bracts of the fruiting spike forming a woody cone 1, 

IL— Bracts of the fruiting spike not forming a cone. 

L Bracts not greatly enlarged in fruit- Nut with 

2 email membranous wings *.* %. 

2, Br&ofca greatly enlarged in fruit- 

(o) Nut small, adnata to the base of a large reti- 
culate wing-like bract .** *** 3* 

* (6) Nut rather Ie*ge, enclosed in a sheathing 

• bracfceole *♦* 4, 

1* ALNUS, Linn. (The Alders.) 

Deciduous trees* Male flowers in pendulous catkins; bracts Si- 
flowered, with usually 4 bracteoles adnate to each bract; perianth-seg- 
ments 4; stamens 4, opposite to the segments, anthers sub-sessile* 
Female flowers in short erect spikes; ovaries 2 in the axil of each bract, 
e^ph with 2 bracteoles, 2-celled ; ovules 1 in each cell* Fruiting spike a 
small woody cone composed of the persistent bracts between which are 
the small 1 -seeded nuts; nuts narrowly winged or margined. 

Alims nep&Iensis, D* Don . Vern* Utts, Gen* Usi, NG-. — A large 
deciduous or subdeciduous tree up to 11 feet girth and 9o feet high* 
Bark of poles smooth, green or grey, often with yellowish patches and 
short raised horizontal lentieels; of old stems rough, dark brown, often 
with pale ashy patches. Blaze 1 — 1'5 inches, pinkish-or reddish-brown, 
containing numerous sclerotic pieces* Young shoots usually pubescent* 
Leaves 4— 6 by 2 — 4 inches, elliptic, apex rounded acute or abruptly 
short-acuminate, entire or sinuate, rarely serrulate, base rounded or 
narrowed, pubescent along the nerves beneath when young, usually 
glciucsscent and with minute resinous dots - lateral nerves G — lo pairs, 
curving upwards and anastomosing within the margin. Petiole *4 — '7 


Ahtus. 

Betula* 

Carpimm, 

Corylus. 
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inch long. Male catkins 5 — 10 inches long, in large terminal panicles. 
Female spikes ‘3 inch long, in axillary racemes of 5-6, rarely solitary. 
Cones '5, — ‘8 inch long, apparently in panicles owing to' the fall of the 
leaves. 

Occurs through out the bills between 4,000 and 9,000 feet. common. Some- 

times found growing sporadically on the dryeet southern aspects but more usually cn 
boulder or shingle beds bordering large streams, and in such situations it often forms 
gregarious patches, Flowers : O ttob er-Nov ember , * 

Alnus uttfda, Endi. is found to the west of our area and has been planted near 
„Almora. It differs from A > nepaUnsie in the shape of the leaves which are narrowed 
from about the middle to the apex, moreover the lateral nerves or their branches run to 
the margin of the leaf instead of anastomosing within the margin* 

2. BE TULA, Linn. ( The Bkches.) 

: Deciduous shrubs or trees ; bark peeling off in thin papery strips at. 
least on- young stems. Leaves serrate. Male flowers in pendulous 
.catkins; bracts peltate with usually 3 bibracteolate flowers; perianth- 
segments 2 — i; stamens 2; filaments forked, separating the anther-cells.. 
Female flowers in erect or pendulous spikes ; bracts imbricate ; bracteoles 
2, adna-te to the bract which thus appears 3-Iobed ; ovary 2 -celled, com- 
pressed, usually 3 ovaries in the axil of each -3-Iobed bract; ovules 1 in 
. each cell. Fruiting spike of deciduous 3-lobed scales and winged or 
margined nuts, r 

Lateral nerves 7—9 pairs. When young petioles silky « 

and leaves sticky, the former soon becoming glabrous* . 

Female spikes solitary ... .** ... 1, utilis. 

Lateral nerves 9—12 pairs. When young petioles and 
midrib tomentese* Female gfikes usually in clusters 
of 2-3 ... ... 2. ctJnotdes, 

1. Betnla utilis, D. !E on. Vem. Bhuj, Gen. Bhoj-pattar , A. — 
A small deciduous tree up to .8 feet girth and 65 feet high. Bark white 
or silvery grey with conspicuous long horizontal lenticels, peeling off in 
papery layers. Twigs dotted with yellow resinous drops. Young shoots, 
petioles and leaves silky, soon becoming glabrous. Leaves 2 — 4 inches 
long, ovate, acute, sharply and irregularly serrate, base broadly cuneate 
or rounded rarely subcordate, sticky when young with yellow resinous 
scales; lateral nerves 7 — 9 pairs. Petiole '4 — *8 inch, long. Male 
catkins 2-3 inches long collected towards the tips of the longer shoots. 
Female, spikes about 1 inch long, solitary, erect, terminating dwarf 
shoots,.- Fruiting . spikes not exceeding 1'5 inches long; bracts deeply 
3-Iobed; lobes linear-oblong; fruit narrower than the bracts, the wings 
narrower than the nut. 

. r ' Occurs along the main Himalayan range between 9,500 and 13,500 feet. Abundant 
and gregarious, forming tree forest at higher elevations than any other species within 
our area. Flowers ; May, with the young leaves. Frnit : October November. - ^ 
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2* Betllla alnoldes, Buch^Ram. Yem, Saur i Gen , — A large 
deciduous tree up to 12 feet girth and 100 feet high- Bark of stems up 
to about 5 feet girth usually silvery grey, peeling off in horizontal papery 
strips and with numerous dark horizontal lenticels often several inches 
longj in old stem becoming rough and brown. Blaze 1 huh, hard, 
partly reddish-brown and partly yellowish -brown. Twigs not resinous, 
tomentose* when young. Petioles, midrib and main nerves beneath 
tomentose ultimately becoming glabrous. Leaves 3 — 5 ir-ches long, 
ovate or ovate-lanceolate, acuminate, unequally doubly or trebly usually 
cuspidately serrate, base rounded or subcordate, when mature glabrous 
except along the nerves beneath, dotted on the undersurface with minute 
inconspicuous resinous scales, lateral nerves 9 — 12 pairs. Petiole '3 — *6 
inch long, tomentose when young, afterwards pubescent. Male catkins 

2 — 7 inches long, from the tips of the longer shoots. Female spikes 
about 2 inches long, 2-3 together, rarely solitary, pendulous, terminating 
dwarf shoots. Fruiting spikes often 3 inches long; bracts 3-Iobed; fruit 
broader than the bracts, the wings broader than the nut. 

jQccnrs throughout the hills between 5,500 nnd 0,000 feof'. Common in the central 
and inner ranges but not gregarious. Often associated with Quctcus dilatata and usually 
along the banks of streams and in boulder strewn ravines. Flowers: March- April, before 
the new leaves. 

; H 5 3. CARPINU8, Linn. ( The Hornbeams.) 

Deciduoift trees. Leaves serrate. Male flowers in lateral pendul- 
ous catkins; bracts ovate; bracteoles 0; stamens 3-4 on a hairy torus 
adnate to the bract ; filaments 2-fid separating the anther-cells. Female 
flowers in drooping terminal spikes; bracts foliaceous; bracteoles 2; 
perianth-limb minute, superior, toothed; ovary 2-celled; ovules 1 in 
each cell. Nut 1-fceeded, 6 — 12-ribbed, enclosed in the base of the 
enlarged foliaceous bract and bracteoles which form a reticulate wing to 
the fruit. 

Shoots and petioles glabrous. Petioles '3-^* 6 inch long. 

Mature leaves glabrous. Lateral nerves 10 — IS pairs 1. 

Shoots and* petioles tomentose. Petioles 'i-* 2 inch long. 

Mature leaves more or less hairy. Lateral nerves 

18—17 pairs ... ... — 2. /ogiiwa. 

1, Carpinus vtralnea, LiwdJ. Vem. Pomni or Gaura, G.— A 
medium-sized deciduous tree*- up to 8 feet girth and 70 feet high, the 
stem irregularly and often deeply fluted. Bark pale ashy brown or 
grey sometimes whitish in r parts, fairly smooth. Blaze ‘25 — ‘35 inch, 
hard, pale yellowish-or olive-brown. Young shoots glabrous. Leaves 

3— 6 l-ti‘5 inches, ovate-lanceolate sometimes ovate or lanceolate, 

caudate-acuminate, sharply biserr&te except the tail which is simply 
serrate,, glabrous except when 1 quite young, thinly coriaceous, slightly 
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glossy above but more so beneath ; lateral nerves 10 — 13 pairs, promi- 
nent beneath. Petiole '3 — ‘6 inch long; slender, glabrous or nearly so. 
Male catkins 1-2*5 inches long; rachis silky. Female catkins less than 
1 inch long, silky. Fruiting spikes 2-3 inches long; bract lanceolate, 
unequal-sided, the narrower side entire or subentire, tffie broader coarsely 
toothed, usually with two small lobes one on each side near the base 
which bring the greatest width of the bract well below the middle. 
' Nut *15 inch long, glandular. 

Occurs throughout ths hills between 5 ( 000 and 8,000 feet. Very conmrn afrtic&b 
throughout its range, chiefly in moist shady situations in forests of Quertfis irtcena or 
Q. djfafetfa. The leaves turn yellow as they fall. Plovers : March-Aprll, Fruit ; 

October-No vember . 

2- Cazplnns faginea, LindL Vem. Pomni or Kabui G.— A 
small or medium-sized deciduous tree up to 6 feet girth and 50 feet high 3 
the stem irregularly fluted. Bark dark brown or blackish and slightly 
rough in parts, silvery grey and smooth in other parts. Blaze ‘25 — ’35 
inch, hard, reddish -or pinkish-brown. Young shoots and twigs tomen- 
tose. Leaves 2*6 — 5 by 1-2*25 inches, ovate -oblong, acuminate, sharply 
serrate, the teeth nearly equal, very silky beneath when young, persist- 
ently hairy on the nerves ; lateral nerves 13 — 17 pairs, prominent 
beneath. Petiole *l-*2 inch long, silky- tomentose. Male catkins 1 — 1*5 
inches long; rachis silky. Female catkins less than 1 inclulong, silky. 
Fruiting spikes 2-3 inches long; bract unequal-sided, one side semi-ellip- 
tic or-ovate toothed, the other narrow entire, the greatest width at ot 
near the middle. Nut *15 inch long, glandular. 

Occurs throughout the hills between 4,000 tm d 6,500 feet, but rare on the outer 
ranges . Common on the inner ranges where it is sometimes found growing side by side 
with G. uiminea. It has a tendency to gregariousness. Flowers : March- April, Fruit; 
October-November. 

4, COBYLUS, Linn . (The Hazels ,) 

Deciduous trees or shrubs. Leaves serrate, in bud folded parallel 
to the midrib. Male flowers in bracteate pendulous catkins, catkins 
fasciculate or 2-3 on a common peduncle ; stamens 4 — 8, filaments forked 
separating the anther-cells which bear a tuft of hairs at the* tip. Female 
flowers in pairs in the upper bracts of a minute few-flowered many- 
bracteate spike or head, bracteole solitary 3-partite ; 'perianth superior, 
limb annular, toothed; ovary 2-celIed; ovules 1 in each cell. Nut woody 
or bony, enclosed in the enlarged herbaceous bracts which form a cup. 

Corylas Jacquemontii, Dene . Syn. Gorylus Gohtrna , Linn. 
Verm Kabos i, NGk — A small or medium-sized deciduous tree up to 7 
feet girth and 70 feet high. Bark very pale brown or gr*y, rough, 
divided by shallow cracks into small rectangular scales or long thiif woody 
strips, Blaze *3 — *35 inch, not or slightly fibrous, pinkish usually with 
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a few narrow darker streaks. Young parts glandular-hairy, Leaves 
3 — 7'5 by 2*5-6 inches, ovate or obovate, acuminate, irregularly and 
sharply lobulate and toothed, base cordate, . thin, membranous, silky 
pubescent on the reives especially beneath when young, glabrous except 
in the axils of the nerves beneath when mature; lateral nerves 10 — 12 
pairs, the lowest pair basal. Petiole 1-2 inches long, Flowers appear- 
ing before'the leaves. Male catkins 2-3 inches long, arranged in short 
racemes of about 4 — 6, Female flowers minute, in small sessile bud- 
like spikes composed of numerous imbricate bracts, the flowers in pairs 
in the axils of a few of the uppermost bracts- Fruit a nut, *5 — *7 inch 
long, sheathed by the much enlarged lobed and toothed glandular-hairy 
bracteole and supported by the large laciniate bracts. 

Occurs along the main Himalayan range between 7,000 ami 9,000 f.et. Common 
-in mked deciduous forest with maples, horseehestnut, ek., also in spruce f' re ts, rarely 
forming pure crops. "When the main stem dies from decay ur oilier cause one or mwe 
strong shoots from near the ground are produced so that it is common to find clumps 
of several stems from a common rootstock. F lowers : April -May. 


a 




V 


r 

r 


* 


t 




LXXXVI. — FAGAC 


525 


* LXXXVr.^FAGACM. 

Trees or shrubs. Leaves alternate, simple, evergreen, Biul-scales 
stipuiar, usually caducous. Flowers and leaves appearing together, or 
flowers appearing after the leaves, usually diclinous and monoecious, 
rarely hermaphrodite. Flowers of both sexes with perianth of 4—7 
connate segments. Male flowers in slender interrupted simple or com- 
pound catkin-like spikes. Stamens 4—14. Female flowers 1 — 3 toge- 
ther, surrounded by an involucre of free or connate bracts. Carpels 
usually 3-4, rarely six. Ovary sub-inferior, after fertilisation usually 
more or less completely 2-3-celled ; ovules 1-2 in each cell. Styles 3-4. 
Fruit of 1 or more nuts surrounded by an involucre ; involucre cup-shaped 
or completely enclosing the nuts. 

I. — Involucre forming a cup. Bracteoles cot spinous 

* or tufcercvTar ... ... 1. Qttercus* 

II.— i Involucre completely surrounding the nut. Tracto- 

oles spinous or tubercular ... 2. Casfanopsh . 

• 1. QUEECUS, Linn. (The Oaks.) 

• 

Trees or shrubs. Flowers monoecious. Male flowers in pendulous 
catkins; bracts small, l-flowered; perianth c&mpanulate, 4 — 8-iobed or- 
partite; stamens usually 6— '12; filaments slender; pistillode usually 0, 
Female flowers with an involucre of small scales, solitary and axillary or 
in few-flowered spikes; perianth-tube achate to the ovary, limb minutely 
lobed or toothed; staminodes minute or 0; ovary 3-celled; ovules 2 in 
each cel! ; styles 3. Fruit (acorn) a Lseeded nut seated on a cup formed 
from the enlarged and hardened involueral scales. 

I -Mature leaves -clothed with white or whitish tomentum 
beneath, 

1. Lateral nerves 9 — 13 pairs. Stipules broad at 

the base ..." ... ... 1. lanuginosa. 

2. Lateral nerves 12 — 20 pairs. Stipules narrowed 

at the base to a stalk ... ... 2. incana. 

JX- ^Mature leaves glabrous beneath or if hairy not white- 
tomentose. 

I. Leaves glaucous beneath. Pdfciob 1 inch 


2. Leaves not glaucous beneath. Petiole 0 — '3 

^ inch long. ' 

# 1(a) Young shoots clothed with brown not stellate 

tomentiim. Acorn subgloboac ... 4. semecarpifaMa* 

(b) Young shoots clothed with stellate pubescence. 

Acorn ovoid ... .„ ... Ei dilutata. 
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1. Qaercus lanuginosa, Don. Vern. Rianj, A and NT. Sdnj, SG-. — 
A large evergreen tree up to 30 feet girth and 80 feet high, usually 
branched low down. Bark pale grey or ashy-brown, lenticellate, rather 
rough, exfoliating in large irregular thin woody plates which remain 
long in a, 'semidetached condition. Blaze '5 — *75 inch, rather hard, 
fibrous, pink or bright reddish in the outer half usually white or pale 
yellowish in the inner half rapidly turning orange on exposvire. Young 
parts densely tawny- woolly or tomentose, persistent on the lower leaf- 
surface. Leaves 4r— 8 by 1*5 — 3' 5 inches, oblong-or elliptic-lanceolate, 
acute or acuminate, cuspidate-serrate, coriaceous, dark glossy green with 
distinct pale midrib and glabrous above, with dense pale yellow or 
greenish-white tomentum and prominent secondary and tertiary nerves 
beneath; lateral nerves 9 — 13 pairs, straight, parallel. Petiole *3 — 1 
inch long. Stipules *3-*4 inch long, ovate-oblong, broad at the base, 
caducous. Male catkins 2 — 5 inches long, woolly, usually interrupted. 
Female flowers solitary or in pairs. Acorns ‘8 inch long, one-third to 
one-half enclosed by the campamilate cup when ripe. 

r 

Occurs throughout the hills between 6,000 and S,000 feet* Nrt uneomirrn in the 
Almora District, but scarce m GarhwaL Often found pure, but also frequently associated 
with Quezon# incana. Plowers : April, with the new leaves* 

2. Qnercus Incana, Roxb. Vern. Banj, Gen. — A large evergreen 
tree up to 15 feet girth and 100 feet high. Bark pale gft y to blackish, 
rough, exfoliating in thick irregular woody scales. Blaze *5 — 1 inch, 
rather soft, fibrous, pink. Young parts clothed with soft silvery-grey 
tomentum, often tinged pink. Leaves 3 — 6 by 1-2 inches, oblong-or 
ovate-lanceolate, acuminate, cuspidate-serrate, coriaceous, dark green and 
glabrous above, densely white-or grey-tomentose with prominent second- 
ary nerves beneath; lateral nerves 12 — 20 pairs, straight, parallel 
Petiole *4 — ‘6 inch long. Stipules ‘3-‘4 inch long, ob’anceolate, bare 
narrowed to a stalk, caducous. Male catkins 2 — 4 inches long, slender, 
pubescent, usually interrupted. Femrle flowers solitary or clustered in 
the leaf-axils .on short stout peduncles. Acorn *8 inch long, one-third 
to one-half enclosed by the campanulnte cup when ripe. 

Occurs throughout the hills 3»eFwecn 4,000 and 3,500 frot, *nd in the Manual valley 
near Datwadhab in the Kafagarh Division is fennd growing at 1,500 fret elevation ( though 
there is some doubt about its bcirg* entirety natural in this locality* Abundant and very 
gregarious, forming extensive pure or nearly pure forests* Flowers: April -if ay. Fruit; 
December— -February* 

8. Quercas glauca, Thunk. Vern. Phaniat or Phaniant, Gen. 
Harinj, NG. — A medium-sized or large evergreen tree up to 13 feet 
girth and 85 feet high. Bark dark brown, grey or blaekisfi, rough to 
the touch but not fissured, lenticellate. Blaze *4 — 1 inch, hard 
scattered woody pieces, the innermost layer fibrous, pinkisb-or ..reddish- 
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brown sometimes with paler bands. Young shoots glabrous. Leaves 
3 5—7 by 1*5 — 3 inches, oblong oblong-Lmceolate or oh lanceolate, acu- 
uiinate, cuspidate-serrate except towards the baa?, coriaceous, glabrous 
and shining above* glaucous and pubescent beneath or ultimately glabres- 
cent; lateral nerves 10 — 14 pair.', straight, para I. cl. Petiole *4 — 1 inch 
long. Stipules '3 — *6 inch long, linear or Hnear-oblanceolats, caducous, 
Male catkins 2-3 inches long, bracts much longer than the flowers, 
Pemale flowers 2-3 together on a shoit axillary peduncle. Acorns ‘6-’ 7 
inch long, solitary or im pairs; the cup sessile, composed of tomentosc 
scales arranged in 5 — 7 annular belts, covering the base of the nut only. 

Occurs thoughoufc the Mite between 3,000 and fi,5C0 foot. Commit in moist 
depressions and along the banka of streams, especially in rooL sba-dy ravines intersecting 
cfoft fores t , not gregarions . The y oun g im m at n re i e uve s are gl o ssy a nd i in getl with 
shades of pint or puTplish^browu. Flowers : March -April. Fruit : bctoher-Decemhor. 

Quercus semecarpifolia, Smith. Vem. Karshu or Kharu, 
Gen,— A large evergreen or sub deciduous tree up to 12 feet girth and 
100 feet high. Bark silvery grey to blackish, rough, with shallow cracks, 
exfoliating in irregular woody scales. Blase *4—1 inch, somewhat 
coarsely fibrous and with scattered hard woody specks, pink slowly turn- 
ing brownish on exposure. Young shoots tomentose. Leaves 2 — 5 by 

1 — 3 inch^, elliptic or elliptic-oblong, usually entire sometimes more or 
less spinons^feoothed on young trees and occasionally also on old trees, 
apex usually obtuse and rounded, sometimes mucronate, rarely acute, 
rigidly coriaceous, glabrous and glossy dark green with pale midrib 
above, rusty-tomentose or glabrescent beneath; lateral nerves 8 — 12' 
pairs, prominent beneath, forked within the margin. Petiole 0 — *2 
inch long, Male catkins 2 — 6 inches long, softly pubescent. Pemale 
flowers in few-flowered short spikes. Acorn ‘75 — 1 inch diameter, sub- 
globose, enp covering only the base of the nut. 

Occurs throughout the hills between 7,000 and 11,500 feet. Abundant and very 
gregarious. On the southern slopes of the main HiiriFtT&yan range this species often 
forms the limit of tree growth. It is often associated with Abies Phidrow t Sp-ich. The 
acorn genmn&tes immediately on fulling. Flowers : Mny^Time. Fruit ; June— August, 

5. Quercns* dilatata* Lindl Vera. Tehmj or Mom, G , Tttonj, 
A. — A large evergreen tree. -\Bark dark grey or dark reddish-brown, 
rough with shallow cracks, exfoliating in irregular woody scales. Quite 
young shoots and petioles with Succulent stellate pubescence. Leaves 
usually 2—4 by 1-2 inches, oblong-lanceolate or-elliptic, entire or cuspi- 
date-serrate especially on young trees, acute, mucronate, coriaceous, 
rather cTavk shining green and glabrous on both sides ; lateral nerves 
8 — 12 pairs, mostly forked. Petiole "1~ '3 inch long. Male calkins 

2- 3 inches long, much interrupted. Pepnale flowers in short axfflary 
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spikes. Acorns about 1 inch long, ovoid, one-third immersed in the 
hal'd cup. 

Occurs throughout the hills between 6,000 and 9,000 feet. Abundant and usually 
gregarious preferring deep soils and northern aspects, frequent 1 imest one. I tave 
measured an apparently sound stem of 16 feet girth. Flowers ; April-May. Fruit : 
August — October, 

2. CASTANOPSIS, Spach. 

Trees, rarely shrubs. Leaves entire, toothed or lobed. Spikes 
usually unisexual, rarely androgynous. Male spikes erect. Perianth 
5-6-lobed or-partite, lobes connate, campanulfte. Stamens usually 
10 — 12 ; filaments slender. Pistillode small, hairy. Female spikes 
erect, bracts involucrate. Perianth-segments connate, urceolats, 
enclosed in imbricate bracts; limb very shortly 6-lobed. Ovary after 
fertilisation . 3-celled ; ovules 2 in each cell; styles usually 3. Fruit of 
1—4 nuts, covered by the closed fruiting involucre, beset with clusters 
of spines or tubercles, often irregularly dehiscent. 

Castanopsls tribnloides, A . DC. Vern. Katonj, G-. Katunj, A. — 
A small or medium-sized evergreen tree. Bark dark brown, rorgh. 
Blaze '5 inch, orange-Or pinkish-brown. Leaves 4 — 9 by 1-2 ‘5 inches, 
lanceolate or oblong-lanceolate, long-acuminate, entire, undulate, base 
cuneate and often unequal, thinly coriaceous, silky hairy wfcen young, 
glabrous when mature, glossy on both surfaces; lateral nerves 10 — 14 
pairs, slender, curved upwards within the margin. Petiole. "2 — '6 inch 
long. Male flowers in tomentose interrupted catkins 2*5 — 5 inches long 
arranged racemosely on terminal leafless shoots 2 — 4 inches long. Female 
flowers in interrupted tomentose spikes 2 — 5 inches long wh ; ch are 
either axillary and solitary or several together towards the top of the 
leafless shoots above the male catkins. Nut solitary, about ‘4 inch long, 
resembling an acorn, completely invested by a coriaceous involucre; 
involucre finely tomentose and covered with substellate spines up to *3 
inch long; fruit including spines *5 — *75 inch diameter. 

Occurs throughout the hi Us between 3,000 and 6,500 feet. Esther scarce, becom- 
ing scarcer westwards and has not been recorded from South Garhwal* Usually associated 
with banj ♦ Flowers : July— December ; Fruit : August— October. 
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Deciduous trees or shrubs. Leaves alternate, simple. Flowers 
dioecious or exceptionally monoecious, both sexes in catkins consisting 
o£ bracts each with one flower in the axil; braeteoles 0, Perianth 0. 
Disk of one or more glands or cup-shaped. Male flowers; stamens 3 or 
more, filaments usually free; pistillode 0. Female flowers; ovary of 3. 
rarely 3, connate carpels 3 1 -celled ; ovules few or many on 2 — 4 
placentae : style short or 0; stigma notched or lobed. Fruit an ovoid or 
lanceolate 2 — 4-valved capsule. Seed minute* enveloped in a mass of 
silky hairs attached to the funide. 

Petioles short, Diuk of 1-2 glands , , . ... 1 . . Salir, 

Petioles long. DjAk fiat or cupshuped ... ... 2. P&puitts. 

1, SALIX, Linn. C The Willows:} 


•Trees or shrubs* Leaves alternate, very rarely opposite. Disk 
usually of 1-3 glands. Stamens 1 — 12. usually 2; filaments free or 
connate at the base or united up to the anthers. Ova 17 sessile or stipi- 
tate. Oaps&le 2-valved, the valves usually recurved when ripe. 

L— TreS or large shrubs usually with a single stem, 

A. Stamens 3-12. , 

1. Leaves *f — 1*75 inches broad . Mate catkins 

^—5 indies long ... ... 1 . teha^perma. 

2. Leaves *3 — ;8 inch broad. Male catkins 1'2 

inches bag ... ... ... 2. acmophffJht. 


B, Stamens 2. 

L Filaments connate nfe least half way up. 

Capsules pubescent 
2. Filaments free. 

(al Capsules pubescent ... 

{&} Capsules glabrous 

II.— Medium' siaed shrubs* usually 4--8 feet high* with 
many stems from close to the ground. 

1, Leaves l 4 — -1 inch broad. Male catkins in 

short leafy shoots ... 

2. Leaves 1-2*26 inches broad. Male cothu s 

With a few small leaves at the base 


3. oxycarpa. 

4. Wallbhiatu i, 

5 . daphnoide i. 

fi. etegan*. 

7, jKWtafd. 


HI. — Small erect shrubs seldom exceeding 2 feet high. 
Leaves not exceeding I S inches long. 

1. Leaves and capsules quite glabrous ... 3. 

2. Leaves never quite glabrous. Capsules hairy fi. 
IV, — Stem prostrate and creeping, sending up short 

annual deciduous shoots. ... .., ... 10. 


fwcata . 
sctertiphyUa. 

Lindleyana. 


I ba^ not included 8 . fidbellarist Anders as there appear to be no records of its 
occurrence east of the Kila valley in Tehri G-arliwaL This species has most of the 
characteristics of #. furcate from which it is perhaps best distinguished by a longer petiote 
wtkh is *2-*3 inch long, 
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1. Sallx. tetrasperma, Roxb. Vem. Bhains or Gadh-bhains, 
Gen. — A medium-sized deciduous tree up to 9 feet girth and 60 feet 
high. Bark pale or dark brown, very rough and hard with deep and 
broad vertical furrows usually 2-3 inches apart. Blaze ‘4 — 1‘2 inches, 
very fibrous, pink, the juice turning dark purple en the blade of a 
knife. Young shoots silky. Leaves 2 '5 — 5 by '6 — 1*75 inches, lanceo- 
late or ovate-lanceolate, caudate-acuminate, entire or more usually 
serrulate, dark green and glabrous above with pale midrib, pale or 
whitish beneath and more or less silky when quite young. Petiole 
'2 — ‘7 inch long. Blowers appearing after the leaves. Male catkins 
2 — 5 inches long, sweet-scented, sessile or on leafy shoots ; rachis hairy : 
bracts concave, villous. Stamens 5 — 10 : filaments free, woolly towards 
the base. Disk of 2 glands. Female catkins 1 — 4 inches long, on 
leafy shoots ; rachis hairy ; bracts as in the male but smaller. Fruiting 
catkins 2—4 inches long ; capsules '15 — ‘2 inch long, glabrous, stipitate. 

Occurs throughout the subhimalayfiu trfict and central and outer lull ranges up lo 
3*500 feet* Common below the hills, usually along the banks of streams and in swampy 
localities, Flowers ■ Sept ember- October. Fruit : Kovember-December, 

2/ Salix acmophylla, Bom. Vem. Bhains or Gadh-bhfcns , 
G-en. — A small deciduous tree. Bark rough with irregular mainly 
vertical cracks. Twigs slightly hairy when quite young. Leaves 3 — 6 
by '3 — '8 inch, linear-lanceolate, caudate-acuminate, semilftte or more 
usually entire, silky when quite young, glabrous on both surfaces and 
glaucous beneath when mature. Petiole '1 — '4 inch long. Flowers 
appearing after the leaves. Male catkins 1-2 inches long on short leafy 
shoots ; rachis villous ; bracts concave, very villous. Stamens 4 — 6 ; 
filaments free, woolly towards the base. Disk of 2 glands. Female 
catkins '75 — 1'5 inches long, on short leafy shoots ; rachis villous ; bracts 
as in -the male. Fruiting catkins 1-2 inches long : capsules about '2 
inch long, glabrous, stipitate. 

Probably occurs throughout the central and outer lull bcuvefu 1,500 mid 

5,500 feet* but I have seen very few’ specimens from our aren. Usually nu rhc bunks 
of streams* Flowers: Febrnary-March. Fruit: March -April. 

3. Salix oxycarpa, Anders . — A large deciduous shrub or small tree. 
Young shoots somewhat hoary. Leaves 2—4 by '75 — 1*5 inches, elliptic- 
oblong, acute or subacuminate, base rounded or acute, serrulate or sub- 
entire, sparsely silky when young, glabrous or with hairy midrib when 
mature, pale and glaucous beneath. Petiole '1 — '3 inch long. Flowers 
appearing with the leaves. Male catkins 1-2 inches long, dense, subsessile, 
with a few small leaves at the base: rachis silky; bracts dark brown, 
silky. Stamens 2 ; filaments connate to half their length or throughout, 
glabrous. Disk of one gland. Female catkins on short lateral shoots; 
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raeliia a.n<l bracts as in f lic male. Fruiting eatkitiR 2 ■* "" * otlr ' 

capsules -25 inch long, silky-pubescent , stipitate. 

This specie a has been collected netiv Panduk^h^ m ^ ]ti H&hle to be 

elation, vide my specimen no. 813 in the Herbarium at T*lm Thm, It it Uebie 

mistaken for 8. WaUicfyiantir Flower*: Apnl-Hn>- .. ; 

4. Salix WaHichiana, And'-". Venn M«»w “'/'f 4 ', flp 
Gen.— A deciduous shrub or small tree. Twigs s ' iliy '^L e ov 
Leaves 3-U by ‘6— 1*3 inches, sometimes larger, ovate-lanceolat . 
oblong-lanceolate, entire- or obscurely glandular-serrate, u. J ^ 
suvfaL when yonng, nearly glabrous when mature ^4 glaucous beneath 

or- persistently silky on both sides. PeWote *a-;4 
before or sometimes with the leaves. Male catkins . brads 

nearly sessile with a few leaves at the base, dense , lac towards 

denselv ailkv on both sides. Stamens 2 ; filaments free* 

Et£^£ - 1 ** ^^JZr&.ZSZ 

short leafy shoots, ascendmg, flexnose ; rachis ji - . causules 
than in the male, silky. Mting 

densely silky or glabrescent, sessile or shortly stipitate, 25 inch 1, ng- 

•occurs throughout the central unj Xd It hew 

ys sir syf 

It appears to j>e fairly common on the inner ranges. 

^ piltas. Vera. Bliaine, 0™— 4 

deciduous shrub or small tree up to 5 feet girth * ni , 40 J'“ l hg B j a 
Loth when young, rather deeply 

inch, pink. Tmmg 2d often rather 

lanceolate elliptic or ovate-lane o , . , nubemloiis on the 

coarsely so with gland-tipped ee _ lj ^ beneath Petiole '3— ‘6 inch 

midrib above, glabrous 1-Vd 

long, pubescent. Blowers - ■ ^ at t b c base, dense ; 

inches long, nearly sessrie glahmte on the beck, 

rachis «k>ne; bracts sdky on both Pe m,fe 

Stamens 2; fflatnents hee^ /^diort usually leafy shoots; rachis 

SET, Us m M- zr™*m ^ 

fnte&tfl Flowers : M&tcii— M ay- A 

(t Sails elejSans, Wall. Vem. Bhotiam or Bogch ta, 

dsciLsTab usually £ 

■£*£££ Sfor^h »“/,th ? hal Bark pale 
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grey , smooth or rough ish on old stems. Blaze ‘25 inch, pink sometimes 
streaked with white. Twigs reddish-brown. Young shoots pubescent. 
Leaves 1 -2*75 by ‘4 — 1 inch, elliptic oblong or obovate , serrulate, 
glabrous or more or less pubescent when young, # glabrous and very 
glaucous beneath when mature. Petiole 'l—' ’3 inch long. Flowers 
after the leaves, catkins often androgynous. Male catkins 1-2 inches 
long, on short leafy shoots, dense ; rachis villous ; bracts ciliate! Stamens 
2; filaments very villous in the lower half, free or united by the hairs. 
Disk of one gland. Female catkins l'S — i inches long, on leafy shoots, 
slender ; rachis villous; bracts us in the male. Fruiting catkins 1*5 — 5 
inches long; capsules ‘15 inch long, glabrous, very shortly stipitate. 

Oeeuts Ihruug'hfmt- the hills between 7,000 and 13,000 feet- Very eonunon on the 
central and inner ranges t often ^ (various in opening in the forest canopy ♦ Along the 
UhauK valley in North Garhwal it is commonly associated -with blue pine. The leaves 
turn yellow ae they fall. Floors : MTareh-Aprih Fruit : -Tmie-July, 

7. Sallx hastata, Likin. — A deciduous shrub usually 4- — 0 feet high 
but sometimes up to 12 feet with stems 2 inches' diameter. Usually 
branched from near the ground, the stems often much curved at the 
base. Bark quite smooth, ashy or pale grey. Twigs orange-or reddish- 
brown. Young shoots glabrous or silky-hairy. I. eaves 2—4 by 1-2*25 
inches, usually- ovate or elliptic, serrate with gland-tipped teeth, elefthed 
when young with loose tangled silky hairs, glabrous or hair^only on the 
midrib above when mature, glaucescent beneath. Petiofe ‘3 — ‘6 inch 
long. Flowers with the leaves. Male catkins 1-2 inches long, sub- 
sessile with a few small leaves at the base, dense; rachis densely silky; 
bracts more or less densely silky, black or blackish towards the tips. 
Stamens 2 ; filaments free or not infrequently united wholly or in part, 
glabrous. Disk of one gland. Female catkins 1-2 inches long, sub- 
sessile with a few small leaves at the base ; rachis silky ; bracts as in 
the male, but longer. Fniiting catkins 2 — 5 inches long; capsules 
glabrous, *2 — ‘25 inch long, stipitate. 

Occam on the main Himalayan range between 10,000 and 13.800 feet. It is usually 
found growing above tree level with Rhododendron and other shrubs, anti it sometime* 
forms small gregarious patches, Blowers : May— July. Fruit : July-August. 

8. Salix furcata, A ndc-T r : . Svn. S. fTuticuiosa , Anders, fix 

parte. An erect deciduous shrub 1-2 feet high with, stiff much-branched 
stems up to ‘75 inch diameter. Bark smooth, pale brown. Young 
sh-oots pubescent or tomenfose. Leaves *75— 1*5 by . ‘4 — *8 inch , 
elliptic-oblong or obovate, obtuse .rarely acute., usually serrulate in the 
upper half sometimes almost entire, base acute or rounded, glabrous, 
somewhat glaucous beneath. Petiole '05 — -‘1 inch long. FIowpks with 
the immature young leaves on short leafy shoots. Male catkins. *5—1 
inch long, erect, dense ; rachis densely silky ; bracts davit red or reddish, 



LXXXVil. — SAUfVVCTLE. 


68S 


glabrous. Seamens 2 ; filaments free, hairy at the base. Female catkins 
— 1 inch long, erect; rachxs densely silky, bracts as in the male. 
Fruiting catkins 2 — 4 inches long; capsules '15 inch long, glabrous, 
.sessile. * 


O^urs along the main Himalayan range beiwven KbUGU und 13,000 feet. fairly 
common on steep open rocky or grassy slope* above tree forest, sometimes forming gre- 
garious patches. The leaves turn vellow before telling, Flowers ; Uav-Jurte. Fruit : 
October. 


9- Salix sclerophylla, Anders, — An erect bushy deciduous shrub 
usually 1-2 feet high but up to 4 feet with, stiffly blanched stems up to 
2 inches diameter. Baric fairly smooth, pinkisli-or yellowish-brown. 
Young shoots rather thinly clothed with a loose white tomentum.. 
Leaves '5 — 1 by '3 — ‘5 inch, elliptie-obkmg or-ovate, acute, entire, base 
rounded or sub-truncate, more or less tomentose on both surfaces when 
young, dark green and glubrescent above, pale and silky pubescent 
beneath when mature. Petiole 'l-’2 inch long. Flowers before or with 
the young leaves, the catkins appearing on the old wood below the 
current year's shoots. Male catkins ’2 — ‘5 inch long, dense-flowered, 
erect; stamens 2; bracts hairy. Fruiting catkins '3 — *5 inch long; 

capsules ’15 inch long, sessile, pubescent. 

* 

Occurs on *iie dry in terror ranges bordering Tibet bat we an 15,000 and 14,000 feet. 
At Rimkim in North Gterbwal I found it growing gregariously over quite a large area of 
fiat shingle and boulder-strewn ground bordering a stream. It also grew here on north 
slopes, but'was kept browsed down by sheep to a height of only 2-3 inches. Flowers: 
Jrme-July. Fruit : July- August. 

10. Salix Lindleyana, Watt. — A .small deciduous shrub with pro- 
cumbent creeping stems often several feet long and up to 1 inch 
diameter ; the stems producing annual deciduous erect side-shoots usually 
1—4 inches long which may be flower-bearing or not. Bark pale 
reddish-brown. Young shoots glabrous. Leaves ‘3 — ‘8 by "IS — '3 
inch, elliptic-oblong or oblong-lanceolate, entire, serrulate or crenulate, 
glabrous, glacons beneath, base narrowed into the petiole. Petiole 
05 — 15 inch long. Mowers after the leaves, terminating the lateral 
leafy shoots. Made catkins 3— ’5 inch long, few-flowered, erect ; rachis 
• glabrous; bracts green, glabrous. Stamens 2 ; filaments free, glabrous. 
Disk of 2 glands. Female catkins similar lo the male. Fruiting catkins 
• 3 — -5 inch long ; capsules "2— ‘25 inch long, glabrous, subsessile or 
shortly stipitate. 

Occurs along the main Himalayan range between 10,000 and 13,000 feet. Common 
on bsr5 steep rocks or boulder- strewn ground above forest level, also frequent in forests 
of Btitula utilis where it sometimes forms gregarious patches. The creeping stems ofteu 
become half buried in the ground and root, freely. Flowers : June- July, Fruit : October- 
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Var- microphylla, Anders* This has been collected by Duthie in 
the Palang Gadli, Evans in East Almora, vide his sheet no- 5969 in 
Herb., Debra Dun, This variety has leaves up to ‘3 inch long only 
and the young shoots and midrib beneath are hairy, r 

2, POPULUS, Linn . (The Poplars:) 

Trees, Leaves alternate, 3 — 5-nerved at the base, Flowers 
dioecious. Disk cup-shaped , membranous or fleshy , often oblique, 
entire toothed or lobed. Stamens 4-many; filaments free. Ovary 
surrounded at the base or up to three-quarters of its length by the 
disk; stigmas 2 — £; ovules many. Capsules 2 — 4-valved, valves spread- 
ing. 

Populus cttiata. Wall. Vern. Sydn , NG.—A. large deciduous tree 
up to 10 feet girth and 140 feet high. Bark dark grey or brown with 
light grev or silvery patches, rough with deep longitudinal fissures 1-2 
inches apart. Blaze '75 inch, rather fibrous, white. Leaves 3 — 7 by 
2 '5— 5 inches, broadly ovate, acuminate, crenate -serrulate, teeth 
minutely dilate, base usually cordate and 3 — 5-nerved, pale and often 
minutely pubescent beneath. Petiole 2 — 5 inches long. Catkins 
solitary, appearing before the new leaves in the axils off leaf-scars. 
Male flowers in compact catkins 3-4 inches long ; bracts fringed with 
long hairs; disk obliquely cup-shaped, erenulate. Stamens many. 
Female flowers; disk embracing half the ovary, margin undulate. 
Fruiting catkins 6 — 12 inches long; capsules '3-' 4 inch long, broadly 
ovoid; pedicels *1 — '4 inch long. Seeds enveloped in long silky hairs. 

Occurs throughout ths hills between 6,000 and 10,000 feet, bnt possibly not indigen- 
ous in the central and outer ranges. Fairly common on the inner ranges, usually border 
mg streams and occasion ally forming' small gregarious patches on the banks of the larger 
^rttereimrFsoff. The bark of young stems is quite smooth. The buds are sticky. Flowers : 
March-Aprih Fruit : June. 
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* LXXXVTII . — LILIACE Jh. 

Herbs, rarely shrubs or small trees; roots fibrous or rootstock 
creeping a bulb or conn. Leaves various, sometimes minute and 

their functions performed by dadodes. Flowers usually bisexual. 
Perianth herbaceous or petaloid, usually 6-merous in 2 series, imbricate 
rarely valvate in bud. Stamens 6* rarely 3 or fewer, hypogynous of 
adnate to the perianth ; filaments free or connate. Ovary 3-eelled ; 
ovules 2 or more; style usually long and simple, or styles 3. Fruit a 
3-rarely Lcelled capsule or berry. Seeds 1 or more. 

Stems leafv ... ... ... ... 1. Stnt1a.fi. 

Leave# replaced by needle-like cladode# ... 2. Asparagus. 

1. SMIL AX, Linn . 

Climbing, rarely erect shrubs. Leaves alternate, rarely opposite; 
petiole usually with 2 cirrhi at the top of the sheath. Flowers small, 
dioecious, umbellate. Perianth of 6 usualiv incurved or recurved 
segments-^ Male flowers; stamens 6 or more,- at the base of the 
perianth", Tree ; anther-cells sometimes separated by the forking of the 
filament, 'Pistillode none. Female flowers; staminodes 3 or 6, 
filiform. Ovary 3-celIed ; ovules 1-2 in each cell ; style short or none ; 
stigmas 3, Fruit a globose 1 — i-seeded berry. 

I. — Stems cruel, unarmed. 

1. Deciduous. Leaver broadly uvate or subur- 

bicular not papillose beneath. Flowers 

brownish ... ... ... 1. vaghititti. 

2. Evergreen. leaves ovate or lanceolate, 

densely papillose beneath. Flowers gttisn 2. errcta. 

IT. —Stems climbing by means of tendril#. 

A. Leaves usually armed as well as the stems. 

Umbels sessile forming a aub racemose inflores- 
cence ... ... ... 3 . ffJt-pcru, 

H. Leaves never armed. Umbels pedunculate. 

1. Sterns unarmed. Flowers brownish. Umbels 
solitary. 

(a) Deciduous. Sheath extending much nr 17 

than half way down the petiole ... ... 4 . ^legans. 

(&) Evergreen. Sheath not extending more than 

half way down the petiole ... ... 5 . pan- if alia. 

^ 2. StoTUft armed. Flowers greenish (not seen to 

m * macrophtflitt.) 

(rt) Sheath distinctly ouricled. 

(/) ITmbeU 1 — 3 ... ... ... H&xhtmjhhs rw. 

(. ii ) Umljola 7 — 21 ... ... ... 7 . prolifera. 
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{/>) Shen-rh n^t aurided. 

(/> Tmbds usually 1 rarefy 2. Pedicels '2 — *5 
rnt fi long in flower. Staminodes 3 in 
female flowers ... ... ... 8. indtea* 

(fV> Umbels usually 2-3. Pedicels *15— 25 # 

inch long in flower. St ami nodes 8 in 
female flowers ... ... ... 9. macnphylfa. 

1. Smilax vaginata, Deesne . — An erect deciduous shrub usually 
r 1 — 3 feet high rarely up to 6 feet with unarmed stems up to *25 inch 
diameter. Bark smooth, often dark purplish. Twigs terete. leaves 
l h 5 — 3 by l-2'5 inches, broadly ovate or suborbicular, obtuse or acute, 
entire, thin j not papillose beneath, base rounded or subccrdate and 
strongly 3-nerved with 1-2 additional weaker pairs. Petiole *3 — '8 
inch long, sheathed half way up or less, without tendrils. Blowers *2 
inch diameter, pinkish or purplish-brown, in axillary solitary peduncu- 
■ate umbels. Umbels 3 — 7-flowered.in the male, 1 — 3-usually 1-flowered 
in the female. Peduncles '3 — *6 inch long, very slender. Pedicels 

F 1 — *3 inch long, filiform. Bracteoies 0. Staminodes 6 in the female 
flowers. Berry *3-*4 inch diameter, globose, black with a glauqpua 
bloom containing 1 — 4 smooth, shining, brown seeds. 

Occurs throughout the hiiis between 7,500 and 10,500 feet. Fairly common in 
dense shady forest, more especially of kamhu, spruce and silver fir where it often forma 
gregarious patches of undergrowth. The young leaves are often charaoteristifelly blotched 
or edged with pinkish. Flowers : April-— June. Fruit r October. • 

2* Smilax erecta, Osmaston. — An evergreen shrub with slender 
erect unarmed stems 1-2 feet high and up to *2 inch diameter. Bark 
smooth, greenish. Twigs slender, terete. Leaves T5— 3 by *75-- 
1*75 inches, ovate or lanceolate, acute or acuminate, entire, subcorkce- 
ous, densely papillose beneath, base rounded and 5 — 7 -nerved. Petiole 
'25— *75 inch long, sheated half way up ox more, often bearing two 
simple unbranched tendrils usually T — *3 inch long at the top of the 
sheath. Flowers *2 inch diameter, green, in axillary solitary peduncled 
umbels. Umbels 1 — 5-flowered in the male, 1-2-flowered in the 
female. Peduncle ‘2 — ‘6 inch long in the male, np to 1 inch in the 
female, very slender* Pedicels *2— *6 inch long, filiform. Bracteoies 
minute. Berry '25— '3 inch diameter, globose or ovoifl, black with a 
glaucous bloom containing a single seed. 

Occurs on the main Himalayan range in North Garhwal between 7,000 and 8,500 
feet. It ia more or less gregarious, sometimes forming dense patches of undergrowth in 
shady forest of cypress or Mi??. B has been collected in the Kulgari Gadh of the Nawali 
reserve and near Xanol in the Nandagini Valley {vide my specimens nos. 936 and 
1076 in Herb., Dehra Dun) in both of which localities it is fairly common. _ Flowers : 
May-Jane. # ^ 

3. Smilax a$per&, Linn + — An evergreen climber usually 5 — 10 
leet high, but attaining 30 feet with armed stems up to *4 inch diameter. 
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Bark green. Twigs striated. Prickles curved, up to '2 inch long. 
Leaves variable in size, usually 3 — 6 by 1'5 — 4' 5 inches, deltoid-ovate 
or-lanceol&te , acute or acuminate, entire , subcoriaceons, dark glossy 
green on both surfaces, midrib beneath and leaf margin often prickly, 
base rounded truncate or cordate and 6— 9-nervecL Petiole *5 — 1 inch 
long, prickly or not, narrowly margined for one-quarter to one-third 
its length, the sheath ending in two simple tendrils up to 2*5 inches 
long* Blowers '2-'3 inch diameter, white, sweet-scented, arranged 
umbellately on the tumid nodes of axillary and terminal rachiaes. 
Eachis of male inflorescence up to 8 inches long, of female up to 3 
inches long* Bracteoles minute* Pedicels + 2 — ‘4 inch long. Sepals 
and petals *15— ‘2 inch long in the male, shorter in the female flowers. 
Staminodes 6 in female flowers Berry *25 — *3 inch diameter, globose, 
pink, red or black when ripe containing 1 — 3 seeds surrounded by 
juicy pulp* 

Occurs throughout the kiJU between 3,000 and 7,000 feet. Very common, often 
associated with banj, n.Eso in scrub forests. Flowers : September— November, Fruit: 

Mny^Tnne. 

5. Smilax elegans, Wall. Svn, S. mcnisperrnoidea, A* DC* — A 
deciduous climber with slender wiry unarmed stems 5 — 10 feet high and 
up to ‘25* inch diameter* Bark green or blackish toward® the base* 
smooth* Tfcigs terete* Leaves 2-~4 by 1*5 — 3 inches, broadly ovate, 
acute, entire, base 5-nerved sometimes with a weak additional pair 
below, rounded truncate or cordate. Petiole *4 — 1*5 inches long, sheathed 
to within about *1 inch of the top, bearing two simple unbranched tendrils 
up to 3 inches long at the top of the sheath* Axillary branches with an 
oblong-ovate cuspidate basal scale ‘3 — '7 inch long, sheathing the base 
of the branch* Blowers '2 inch diameter, purplishrbrown ? in axillary, 
solitary, pedunculate, pendent umbels* Umbels 4 — 11-flowered in the 
female, 5— IS in the male* Peduncle 1 — 1‘5 inches long* Pedicels 
‘4 — '6 inch long, slender, pink* Bracteoles small* Berry *3-* 4 inch 
diameter, subglobose, black with a glaucous bloom* containing 1 — 4 
pals brown seeds* 

Occurs along the imiin Himalayan range -between 0,000 and 11,000 feet. Fairly 
common, usually in open forests of karsJnt. Flower* May- June. Fruit : October- 
November. 

5, Smilax parvif olia, Wall Yern, K ukardara , Gen * (This 

name is also applied to other species of Smilax without discrimination).: — 
An ever|preen climber with slender wiry unarmed stems up to 10 feet 
high* and '35 inch diameter* Bark smooth, greenish. Twigs not 
striate* Leaves variable in size and shape, 2—5 by ‘5—4’5 inches, the 
smaller usually ovate-lanceolate with rounded base, the larger broadly 
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o vtiie wit II deeply cordate ba.se, acute or acuminate, entire, &ubcork^ 
wjufs, not papillose beneath, base 5— -T-nerved. Petiole *2 — ‘75 inch 
long, sheathed half way up or less, bearing two simple un branched 
tendrils usually \5 — 1 inch long at the top of the shtatb. Flowers ’2 
inch diameter, pale pinkish -brown, in axillary solitary pedunculate 
umbels, Umbels 2— 5-flowered in the female, 4 — 28-flowergfl in the 
Peduncle '4 — ‘7 inch long, slender. Pedicels '1 — *4 inch long, 
filiforin, Bracteoles minute. Staminodes 1 — 3 in female flowers, 
Berrv *2-'3 inch diameter, globose, black with a glaucous bloom, con* 
taining 1-2 (usually 1) smooth white globose seeds sumnmded by juicy 
purple pulp* 

Occur* throughout the hilte between 3,000 and 8,000 feet. Common in o]?en btmj 
tor«*tu. When the plant in young and h afore the stems have found a support they sire 
erect. Flowers : April— June. Fruit : October, 

6, Smilax Roxfourghiaua, Wall. — An evergreen climber 10—25 
feet high with stems up to *75 inch diameter. Bark smooth, yellowish- 
green. Branches terete, armed with scattered recurved prickles xijj, to 
"2 inch long. Young shoots with a glaucous bloom. Leaves rather 
variable in size, usually 5 — 10 by 2 r 5— 7 inches, elliptic or ovate, acute 
or acuminate, entire, coriaceous, dark glossy green, above, *paler and 
slightly glaucous beneath, base rounded or obtuse and Swerved, the 
inner lateral pair usually united with the midrib for a short distance 
above the base. Petiole ’5 — 2 inches long, with a broad 2-auricled 
sheath running one-third to two-thirds the way up and often bearing 
two large simple tendrils. Auricles '2 — 1 inch broad, their rounded 
bases often overlapping on the other side of the branch, the npper end 
terminating in two acute lobes. Flowers pale yellowish-green, faintly 
scented, in dense axillary umbels about 1 inch across, 10- — 25-flowered 
in the female, up to 50-Sowered in the male. Buds ‘15 — *2 inch long. 
Umbels solitary or 2-3 on a common peduncle. Pedicels '2 — '35 inch 
long, lengthening in fruit. Sepals and petals recurved, Staminodes 
3 in female Sowers. Berry '3-'4 inch diameter, globose. Seeds 2. 

Occuro throughout the bills between 3,000 and 6,000 feet. Scar<£. TJsupJly formcl Jn 
moist ravines. Flowers : ApriMTime. Fruit : ApribKay. 

7, Smilax prolifera, Roxb * — An evergreen climber 10 — 30 feet 
high with stems up to 1*35 inches diameter. Bark smooth, green. 
Stems armed with straight prickles up to ’25 inch long. Leaves rather 
variable in size 4 — 10 by 2 — 7 inches, elliptic-oblong or-ovaig, apex 
usually rounded and cuspidate, entire, coriaceous, dark glossy £teen 
above, base rounded and 5-or rarely 7-nerved, the inner lateral pair 
united with the midrib for a short distance above the base. Petiole 
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*75 — 3 inches long, with a two-auricled amplexicaul sheath running one- 
quarter to one-half the way up and ending in two simple tendrils up to 
12 inches long. Auricles usually *2 — *4 inch broad, their bases not 
overlapping. Movers green , sweet-scented, in dense many-flowered 
umbels. Umbels 7 — 21, 3-nate or rarely solitary, arranged on an axillary 
rachis 2-5-4 inches long, Peduncles *5 — 1 inch long. Pedicels '2 — '4 
inch long in flower. Petals and sepals '15 — '2 inch long, recurved.. 
Berries ‘2 — '4 inch long, ovoid, pink or red. 

Occurs throughout the Kubhiimihiyan tmct run! outer hill binges up to 2,500 fed-. 
Gammon in shady ravines mid often abundant i« swampy places. Floorer* : Febmii iry— 
April. Fruit : December — February. 

8- Smilax indica, Vitm. Syn, t$. mUandia i Wall, — A deciduous 
climber up to 25 feet high with stems up to 1 inch diameter, Bnrk 
quite smooth, greenish when young pinkish-brown when old, but 
always densely freckled or mottled with a paler shade. Stems more or 
less armed with recurved prickles up to ‘2 inch long. Leaves variable 
in ^ size, 3' 5 — 10 by 1*5 — 8 inches, elliptic or elliptic-ovate, acute or 
sub-cuspidate, entire, glossy on both surfaces, base rounded or obtuse 
and 5-nerved, the inner lateral pair usually united with the midrib for 
a short ^stance above the base. Petiole '3 — 1 inch long, narrowly 
winged for # one-quarter to half its length, the sheath not auricular and 
ending in two simple tendrils up to 4 inches long, Blowers yellowish- 
green, scented, in dense axillary umbels about 1*5 inches across, 20 — 43- 
flowered. Buds ‘3 — *35. inch long. Umbels usually solitary, rarely 2 
on a common peduncle. Sepals and petals recurved, Bractecles 
small, numerous. Pedicels '2 — ‘5 inch long, lengthening in fruit. 
Staminodes 3 in female flowers. Berry '4- '5 inch diameter, globose, 
red when ripe, 

Occurs throughout the subfrimal ayrui tract between 1,500 anti 3,500 feet. Cmmmui 
in sal foreat, especially in ravines, also in dry miscellaneous forest. Flowers : July- August. 

9. Smilax macrophylla, Rotib-.—A large climber, the branches and 
stems usually prickly. Branches striate. Leaves variable, usually 4 — 8 
by 2*5 — 8 incites, but sometimes very much larger, elliptic ovate or 
orbicular, cuspidate, thinly coriaceous, shining above, base rounded and 
more or less abruptly and shortly cuneate on the petiole, 5 — 7-nerved. 
Petiole '5 — 1*5 inches long, with a narrow amplexicaul sheath extending 
from one-quarter to one-half the way up the petiole and usually ending 
in two^imple tendrils up to 12 inches long. Blowers in many-flowered 
umBels* Umbels usually 2-3, sometimes 1 or 4 on a common axillary 
peduncle. Bracteoles small, numerous. Peduncles *5— '78 inch long. 
Pedicels *15 — *25 inch long. Petals and sepals '2-* 3 inch long, 
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ultimately reficxed. Stain inodes 6 in female flowers. Berry 3 inch 
diameter, globose, cimnge or red when ripe. 

Probably occurs along the whale tfibhini&luynii tract up to about 2,000 feet, but 
there ia only * one specimen of this plant at Dehra Dun collected in the Sarda range. 
Haidwani Division by fiirfn-j Bahadur. Flowers : JuJy-Aagnst. 

2, ASPABAGUS, Linn. 

Herbs or underslmibs often climbing, stem dying to the ground 
jieriodically, root-stock various. Leaves reduced to minute scales, 
often spinescent, bearing in their axils tufts of needle- like or flattened 
brauehlets (eladodes). Flowers small, Lor 2-seximl, axillary, solitary, 
fascicled or raeemed; pedicels jointed. Perianth petaloid, 6-partite, 
campannlate or spreading. Stamens 0, inserted at the base of the 
perianth-segments. Ovary 3-eelied; ovules 2 or more in each cell; 
style short; stigmas 3* Fruit a globose usually 3 -seeded berry. 

I. — Flowers solitary or in email clusters. Cladodes in 1 ^ ^ 

tufts of 2 — 8, straight. ... ... 1. gracilis. 

XT. — Flowers in racemes. 

1. ChidotfuB *4 inch Jong or more, 9 - 

(ti) Cladodes in tufts of 2—6. ftpioes often 

recurved ... ... ... ... 2, raeemostts. 

{b) Cladodes in tufts of 0 — 20. Spines straight ... 3, adscand^tis. 

2. Oiadodes *1 — "25 inch long ... „ T 4. Curithyp. 

I have not included A, fili.cinus t Buch.-Haui, ns this plant has herbaceous, not woody 
flteins. They are 2 — 4 feet high and unarmed. Cladodes m 2 — *4 inch long in tufts of 
2 — 5, Flowers solitary or paired on long filiform pedicels. This is the only other species 
of Asparagus occuring in our area. It is fairly common in forests between 7,000 and 10,000 
fost. 

1. Asparagus gracilis, Ro-yleJ—A. slender suberect underahrub. 
Stems terete, smooth. Lower leaves subtending the larger branches 
often transformed into broad downwardly-directed spines up to ‘1 inch 
long. Cladodes '1 — '6 inch long, in tufts of 2 — 8, needle-like or 
setaceous. Flowers solitary or in clusters of 2 — 8, often terminating 
short branehlets. Pedicels 'l-*2 inch long, jointed at or below the 
middle. Perianth usually ;12 inch long. Stamens half as long as the 
perianth. Berry ‘15 — ’2 inch diameter, red. a 

Probably occurs throughout the central and outer hill ranges between l^UO and 
4,000 feet. Scarce, and I hare only seen specimens from Eamnagar and from Kanari 
Cheena in the Almora district, though reported to occur in oilier localities. Flowers : 
June— August. 

2. Asparagus racemosus, Willd. Vern. Jhirrn, G. Raima, A. 
(These names are used indiscriminately for any species of Asparagus).— 
A tall climbing undershrub with annual woody terete stems. Ifrarach- 
lets. triquetrous, Spines '2— '5 inch long, recurved or rarely straight. 
Clsidodes *6—1 inch long, in tufts of 2 — 6, curved. Flowers whit# 
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fragrant, in solitary or fascicled, simple or branched racemes 1-2 inches 
long. Pedicels '2 inch long, jointed in the middle. Perianth about 
'12 inch long. Stamens as long as the perianth. Berry '2 — ‘25 inch 
diameter, red. 

Occurs along the subhinialayan tract and outer hill ranges up to 4,000 feet. Probably 
not very common. Flowers : October-November. 

3. Asparagus adscandens, Roxb.— An undershrub with annual 
erect or scrambling stems up to 10 feet high and '75 inch diameter,' 
B&rk smooth, pale brown. Bra-nchlets subtended by a stout shnrp 
spine up to ‘75 inch long, straight, either ascending or reflexed. 
Twigs striate and gcabrid on the ridges. Cladodes ‘4 — ‘9 inch long, in 
tufts of 5 — 25, straight, acieular. Plowers white, in numerous racemes 

1 — 4 inches long; racemes simple or branched, often bearing cladodes 
towards the top. Pedicels 'l-'2 inch long, filiform, jointed above or 
below the middle. Perianth scarcely *1 inch Jong. Stamens shorter 
than the perianth. Berry 3-4 inch diameter, subglobose, more or less 
3-lobed ? red when ripe, containing 1 — 3 shining Mack spherical seeds 
^■inch diameter. 

Occurs throughout the subhim&laynn tract and the central and outer hill Tanges up 
to 5,000 feet. Fairly common. Flowers : October-November. Fruit : April. 

4- Asparagus Curillus, Buck. -Ham. — An under shrub with erect 
or subscan^ent steins 2 — 6 feet high and up to "35 inch diameter. 
Bark pale or straw-coloured. Branchlets subtended by -a slender sharp 
spine up to '75 inch long, nearly straight. Twigs striate and scarhid 
on the ridges. Cladodes '1— '25 inch long, in tufts of 3—10, nearly 
straight, flattened, Hnear-oblanceolate, acute. Plowers '25 inch diameter 
white, in few-flowered racemes; racemes '5 — 2 inches long, solitary or 

2- 3 together, simple or branched, naked or beai'ing cladodes. Pedicels 
'l-'2 inch long, jointed at or below the middle. Perianth T5 inch long. 
Stamens shorter than the perianth. Berry '2 — '4 inch diameter, sub- 
globose, red. Seeds 1-2, shining, black. 

Occurs throughout the hills between 3,000 and 8,000 feet. Common in open haw; 
forest and in secondary scrub. Flowers : May — July. Fruit : October-Kovember. 
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* LXXXIX.-— PALMACEJE. 

- Shrubs or trees, usually with a termiual un branched crown of large 
leaves, sometimes seandent. Leaves alternate, plaited, palmate or _ 
pinnately divided, rarely simple; petiole sheathing, Flowers mostly' 
small in simple or branched inflorescences (spadices) sheathed at the 
baBe and often at the base of the branches, dioecious, the males and 
females nearly always differing in form. Perianth usually dry and 
coriaceous, in 2-3-merous whorls, usually free, imbricate or valvate. 
Stamens 3 or 6, rarely more. Ovary superior, apocarpous, of three 
1-celled carpels, or syncarpous a-nd 1 — 3-celled ; stigmas usually sessile ; 
ovules 1-2 in each carpel. Fruit various, apneavpie or syncarpic, 
indehiscent. 

T. — Stemleas or wiih erect stems. 

* 

1 * Leaves pinnate, 

(a) Leaflets more than 1 inch broad, lower not 

apmeflcent . .. ... ... 1 . WalUckia. 

* (fr) Leaflets 1 inch broad or less, lower spineseent 9. Phcetiw* 

2.4 Leaves fan^haped ... ... ... 3. Tjachqcarpus. 

TI. — Stems scand?nt ... ... ... ... 4. Galamm, 


1. WALLK'HJA, Ros'h. 

Stemless or rarely simple-stemmed palms. Leaves pinnatisect ; 
leaflets linear or oblong, irregularly toothed, base euneate. Spathes 
many, tubular, clothing the peduncle of the spadix, upper ones large. 
Spadices inh'ri’oliar, monoecious or polygamous; males ovoid, excessively 
branched, and dense-flowered ; females looser-flowered, Male flowers 
symmetric; calyx cylindrie or cupular, membranous, truncate; corolla 
cylindric, deeply 3-Iobed, lobes oblong valvate ; stamens 6 on the corolla- 
tube, filaments short ; pistillode 0. Female flowers much smaller, 
subglobose; seppls orbicular, coriaceous, imbricate; petals triangular, 
valvate ; ovary 2-3-celled, stipitate. Fruit ovoid-oblong, 1 — 3-celled 
and-seeded. 

Wallichla densiftora, Mart . — An elegant palm with little otr no 
stem. Trunk sheathed. Sheaths villous, resolving into strong fibres. 
Leaves £—10 feet long. . Kaehis of . young leaves clothed with rusty- 
brown scurf disappearing from the upper portions as the leaves mature, 
the lower half of the raehis often without leaflets. Leaflets many,: 
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altornaio cii- subopposire, nr the lower *2— 4-nate, 9 — 18 inches long, 
oblong or linear-oblong, sinuate, acutely and finely serrulate with pro- 
minent midrib and many parallel nerves, dark glossy green above, 
silvery white beneath ; terminal leaflet triangular, more or less 3-lobed 
with 3-4 strong nerves. Male flowers numerous, yellow, solitary or 
the lower in pairs with a rudimentary female between, in numerous 
slender spikes forming an axillary curved often pendulous spadix about 
'1*5 feet. long. Spathes imbricated, equalling the flower-bearing part 
of the spadix. Female flowers purplish, crowded, arranged on the 
stout ascending green branches of the spadix. Calyx very short, divided 
to the middle into 3 rounded teeth. Corolla trifid. Spathes brown, eon- 
duplicate, the outer one sometimes very iong and acuminate. Fruit 
about ‘5 inch long, oblong, dull purple Rimormded at the base by the 
perianth. 

Occur* in the central and outer hills h&hwrt 1*000 and 3, GOO feet- Fairly common 
in tho outer hills, usually in deep shady luviuee, Floors : May — July according to 
Blatter, but I think tine requhws confirmation for our area. 

'2. PHtENIX, Linn. 

Tail or short palms; stems clothed for ft considerable time with the 
bases of the fallen leaves. Leaves pinnate with linear, lanceolate or 
ensiform leaflets which are frequently fascicled and often fpineiscent. 
Flowers coriaceous, in branched erect or ultimately drooping interfoliar 
spadices. Calyx cupular, 3-toothed. Male petals 3, obliquely ovate; 
stamens usually 6; pietillode minute or none. Female flowers globose; 
calyx accrescent; petals rounded, imbricate; staminodes 6 or a S- 
toothed cup ; carpels 3, free; stigmas sessile. Frmt an oblong drupe 
with a fleshy pericarp. 

Stem 30 — 50 feet hitfli. Fruii: I — 12 mclios tang, ora^o- 
■ yellow when ripe ... ... ... 1. xyhe/ttrix. 

Sterna 5—20 feet high, Fruij ■ iV- p 7 inch ton#, black 
when ripe ... ... ... ... ... 2. httmilis. 

Stem 0—6 inches high* globose, bulb-like. Frnit *5 — *7 
inch Ion#, black when Wpe ... ... ... B. acaitUs. 

i. Phoenix sylvestris, Roxb. — A tall graceful palm 30—50 feet 
high. Stems rough from the persistent bases of the leaf -stalks. 
Leaves 10 — 15 feet long ; rachis compressed only towards the apex. 
Leaflets 6—18 by ;7 — 1 inch, glaucous, rigid, 2 — 4-farious, almost 
spinous-pointed. Male flowers white, scented; spadix 2-3 feet long, 
erect; peduncle much compressed. Spathes 12— 16 inches long, scurfy, 
separating into 2 boat-shaped valves. Flowers '25 — *35 irfch long, 
numerous. Female flowers distant ; calyx cup-shaped, obsoletely 3- 
toothed ; petals very broad, eonvolutely imbricate ; spadix and spathe as 
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in the male. Fruiting spadix 3 feet long, nodding; the peduncle 1 — 1'3 
inches broad, much compressed, golden-orange coloured. Fruit 1 — 1‘2 
inches long, oblong-ellipsoid, orange-yellow. 

This palm is fAnd wild in adjoining plains districts and is said to form extensive 
forests along the Ramganga river in Ruhilkhand, but 1 am doubtful whether it actually 
occurs wild within our area. There are I believe some palms of this species planted at 
Bageshar bh. the Ahnora district. The base of the stem is surrounded by a mass of smalt 
roots. Flowers ; ApribMay. Fruit : September- October. 

2. Phoenix humilis, Royle. Vern, Khajftr, Gen. Thakal. EA 
and H. — A medium-sized palm with stems 5 — 20 feet high and up to 12 
inches diameter. Steins densely c-cvered with the stumps of the leaf- 
stalks. Leaves 4 — 8 feet long, pinnate. Leaflets 10 — 20 by *4-' 5 inch, 
pliable, fascicled, more or less quadrifarious, bases thickened but not 
decnrrent on the common petiole, degenerating into spines towards the. 
base. Male flowers '15 — ’2 inch long, creamy white, scented; spadix 
about 12 inches long, rather longer 'than ,the spathe; spathe about 2'5 
inches broad and '5 inch thick, splitting to allow the inflorescence 
to jaass through. Female . flowers yellowish-green, globose; spathe as 
in the male. Fruiting spadix 1-4 feet long, bright orange-yellow ; the 
peduncle compressed, up to 3 feet long, .and '75 inch diameter; spikes 
5 — 10 inches long. Fruit '5 — ‘7 inch long,, oblong, dull red at first, 
black with |> glaucous bloom when fully ripe. 

Occurs throughout fche hills between 1,000 and 6,500 feet. Common in day miscel- 
laneous sal and chir forests, especially in shady ravines In some places it is becoming 
exterminated owing to the practice of removing the edible growing point of the stem. 
Flowers: October-November. Fruit: June-July. The species here described is var, 
Lypina^ Bece. For some yew-re the growth is very slow and the stem being scarcely raised 
above the ground level It much resembles P, acaulis. In sal forest the stem seldom 
exceeds 5 feet high. 

3. Fhoe&lx atiaulis, Bzichi — Ham * Veru, Kkajur , Gen* Thdhat, 
EA. — A dwarf palm; the globose bulb -like stem 6 — 9 inches diameter 
and densely covered with the stomps of the leaf-stalks* Leaves 3 — 5 
feet long, pinnate. Leaflets 10 — 20 by *4 — '8 inch, rather stiff, arranged 
irregularly along the rachis or suboppoaite, the bases thickened and 
slightly decurrent forming a raised ridge along the common rachis up to 
'5 inch long, degenerating into spines towards the base: Male flowers 
*25 — ‘35 inch long* pale yellow; spadix about 6 inches long and 1 — 1"25 
inches broad. Fruiting spadix 6—9 inches long, pale yellow; the 
peduncle compressed* up to 4 inches long and '76 inch diameter ; spikes 
4—6 inches long. Fruit *6— *7 inch long* oblong, bhieblack when ripe. 

0ac*ts throughout the subhimalayan tract in open grassy areas up to l t $00 fee'. 
Abuuffhnfc in many grasslands which are annually burnt such as the Batli Dun, The 
stem is usually more or lees completely buried beneath the ground. The whole fruiting 
peduncle* and usually part of the fruiting spikes as well, is hidden between the leaf-bases, 
^liiwefs : .No* ember—Januaiy. Fruit : April— May. - 

86 
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3. TBAOHTC AEPUS , Wendl 

Tall unarmed palms. . Leaves suborbieulur or renifonn, plicately 
multifid; segments narrow, rachis 0, Spadices many^nterfolmr, stoat, 
branched; spathee many, sheathing, coriaceous, compressed, tomentose ; 
bracts and bracteoles minute. Flowers small, ptflygarao-mottceeious. 
Sepals 3, ovate. Petals 3, broadly ovate, valvate. Stame-ifs 6, fila- 
* merits free. Carpels 3; stigmas 3, recurved. Drupes 1 — 3, globose 
or oblong. 

Trachycarpns Takil, Dccc. Vera. Tdkal or Jhagercm, G, — A 
medium-sized palm with erect stem up to 30 feet high and 12 inches 
diameter covered with a fibrous network, the ripper portion more or 
less hidden by the persistent dead leaves which hang down. Leaves 
3 — 6 feet long, fan-shaped, suborbicular, plicate, margin segmented; the 
segments shortly bifid or bidentate at the tip, glaucous beneath. 
Petiole 1 — 4 feet long, subtrigonous, the margins armed with minute 
irregular subspinescent teeth. Flowers greenish '-yellow, clustered on 
the branches of a paniculate spadix 12 — 24 inches long; peduncle 
compressed, 1 — 1'5 inches broad, reSexefl in fruit. Male flowers: 
sepals snborbicular ; petals twice as long as the calyx. S^thes 2-3, 
8 — 10 inches long, reddish-brown, densely clothed with ^deciduous 
scurfy tomentum. Drupe reniform. 

Occurs throughout the central and inner ranges between $,000 and f?,000 feet, but 
its occurrence is somewhat local, .and I only know of three localities whore it grows in 
Garhwal- It is usually found m shady forests of Querc-us incanti on north aspects, but is 
sometime associated with Qu&rcus d&lataia. Flowers : ApribMay, 

4. CALAMUS, Linn . 

Usually scandent palms armed with long spines or recurved 
prickles, frequently climbing by the aid of long prickly flagella which 
may be a continuation of the leaf-rachis or an appendage to the leaf- 
sheath or a continuation of the spadix or its spathes. Leaves not 
confined to a terminal crown, pinnate or pinnatisect, midrib often 
armed. Spadices interfoliar, compound, with tubular pr open persist- 
ent spathes. Flowers small, polygamo-dimcious, in solitary or binate 
spikelets. Male calyx cupular, 3-toothed; petals 3, acute, coriaceous; 
^stamens 6. Female calyx as in the male ; corolla tubular below, 3-fid; 
staminodes forming a cup. Ovary incompletely 3-eelled, clothed with 
retrorse scales ; stigmas 3. Fruit with thin pericarp clothed with 
polished retrorse scales. V t 

* Calamus tenuis, Roxb. Vern. Gen. — A climbing palm, the 

stems scrambling by means of prickles on the leaves and attaining SO 
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feet high and '7-5 inch diameter. Stems smooth, bright green, more 
or less covered by the persistent leaf-sheaths. Leaves 2—4 feet long, 
pinnate ; rachis armed beneath with one row of recurved prickles which 
become smaller towards the tip. Leaflets many, smaller 1 towards the 
top, 6 — 12 by ‘4 — '7 inch, linear-lanceolate, acuminate, 3-nerved, the 
nerves and margins with scattered bristles or prickles, dark glossy green 
on both surfaces. Petiole stout. Petiole and Jeaf-sheath sparingly armed • 
with needle-like straight spines up to 1 inch long, the sheath bearing a 
slender whip-like flagellum up to 8 feet long armed with recurved prickles. 
Spadices branched, 4 — 7 inches long, arranged along a common axillary 
rachis which attains several feet in length and terminates in a prickly 
flagellum. Spathes elongate, tubular; the lower 6 — 10 inches long, 
armed with recurved prickles; upper scurfy. Flowers small, male in 
3-4 series, female distichously arranged, in spikelets up to 4 inches 
long, the lower often paraded in the male. Fruit resembling a small 
cone, about '4 inch long, ellipsoid, clothed with closely imbricating 
pale scales with dark-coloured margins. 

Occurs throughout the subhimalayan fr&cfc up to 2,000 feet. Abundant in swampy 
localities* The arial stems are produced from rhizomes which run along the surface of 
the ground and under favourable conditions the dense masses of hanging stems with their 
prickly foliagg become almost impenetrable. Flowers : July-Angust, 


i 

4 * 








XC. — ABAC 


$ 48- 


XC.— ARACE M. 

Herbs, rarely shrubby and then usually scandent ; stem often a 
tuber or Rhizome bearing annual shoots. Leaves usually more or less 
fleshy, simple, lobed or palmately or pedately divided, membranous 
sheaths usually present at the base of the petiole or peduncle. Blowers 
small or minute, crowded on a simple fleshy spadix with green 
coloured spathe, rarely few, bisexual or usually monoecious with the 
male and female inflorescences on different parts of the same spadix, 
very rarely dioecious. Spadix often produced beyond the flowers into 
an appendix M . Perianth 0 or inferior, cupular or of 4 — 8 segments. 
Anthers in hermaphrodite Sowers 4—8, in monocecious flowers 1-many, 
often united into '* synandria/’ Ovary entire, very rarely lobed, 1- 
many -celled. Style 0 or various. Ovules 1-several in each cell. 
Bruits mostly baccate, distinct or confluent. 

A. Perianth. presoDt, Ovary 3-celled, celta l-ovuled. 

Spadix etipitate or seesfle . h . ., t 1, Pothot. 

B, Perianth 0. Spadix sessile. 

Ovaiy 2 -celled, cells many-ovnled ... ... 2. Baphidophora . 

^2. Ovary I-celled with 1. basal ovule ... ... 3. SGindapwis* 

1. POTHOS, Linn. 

Herbs or shrubs scandent by means of the adventitious roots. 
Leaves distichous, articulate to the usually winged petiole, simple, 
Spathe small, reflexed, persistent. Spadix sessile or stipitate, peduncled 
below the spathe. Blowers bisexual; sepals 6 with incurved tips; 
stamens 6, filaments flat. Ovary 3-celled, stigma small, ovules 1 in each 
cell. Berries 1 — 3-seeded. 

Pothos Cathcartii, Schott, — An evergreen climber with dark green, 
smooth, terete, woody stems which attain 60 feet high and ’6 inch 
diameter. Intemodes 'o — 1"5 inches long. Leaves alternate, 3'5 — 7 by 
l'25' : --2 inches, oblong or ovate-oblong, acuminate, base rounded, dark 
glossy green abflve, pale and glossy beneath, thick, nerves indistinct. 
Petiole '75 — & inches long, winged on either side to form a leaf-like 
expansion ‘3 — 1 inch broad at the broadest part, slightly widening 
upwards and rounded at the top. Peduncle solitary, axillary, 7 
inch long below the spathe, partly hidden by 4 or 5 imbricating bracts. 
Spathe |uborbicular, cordate, cuspidate, the edges incurved, *5- + 6 inch 
across, |freen usually tinged with purple. Stipe inch long terminat- 
ing in an ellipsoid, yellow, fleshy, many-flowered spadix ’3— *5 inch long. 
Berries scarlet, '5 — :7 inch long. 
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Occurs throughout the outer hill rouges between 1,500 and 2,500 feet. Xot very 
common and always in moist and shady ravines. It is mainly found climbing up the 
trunks of trees but also occasionally on bunks or rocks. The climbing stems produce 
leaves which are more or less reduced, especially the blade. Certain branches near the 
ground grow downwards instead of upwards. These produce reduced haves at first but 
subsequently remain leafless. They root freely at the nodes in contact with the ground. 
The nonnal climbing stems produce numerous drooping leafy brandies 2 — 4 feet long 
which are flower-bearing. Fiowers : Marche April. 

2, EAPHTDOPHOKA, Schott, 

Suffruticose climbers, clinging by their adventitious roots* Leaves 
distichous , entire or pinnatifid, usually large; petiole geniculate at the 
tip. Spathe coriaceous, ovate, acuminate, deciduous* Spadix sessile 
above the spathe, stout, elongate. Mowers crowded, hisexual ; perianth 
0; staments 4 — 6 with very short flattened filaments. Ovary obconic, 
truncate, sub-2-celled ; ovules many, parietal* Berries many-seeded and 
confluent, 

Raphidophora glauca, Schott . — An evergreen climber with somewhat 
woody stems up to 40 feet high and 1‘25 inches diameter clinging close 
to its support by means of strong adventitious roots* Bark smooth, 
pale brown when old, bright green when young. Leaves 7 — 12 by 4*— 9 
inches, obliquely ovate, base cordate on one or both sides, pinnatipartite 
with 1-2 deep cuts on either side of the midrib or* less frequently quite 
entire, thick t glossy green; lateral nerves arcuate. Petiole 4-5-12 inches 
long, not winged but with a deep groove along the upper Surface over 
which is stretched a deciduous thin membrane. Peduncle solitary, sub- 
terminal, rather slender, 2 — 4 inches long. Spathe 2*5 — 3*5 inches long, 
fleshy, ovate-oblong or lanceolate-oblong, cuspidate, salmon coloured 
inside* Spadix sessile, cylindric, pale yellowish, 2-3 inches long by about 
*5 inch diameter. Bruiting spadix erect* 

Occurs throughout the outer hill rouges between 1,500 and 4,600 feet. Abundant in 
tibody damp well- wooded ravines where it climbs up the stems of trees or over rocks 
and steep banks. Flowers r August- September. 

3. SCINBAPSUSj Schott. 

Stout snffmticose climbers clinging by adventitious roots* Leaves 
usually large, distichous, entire or* pinnatifid. Spathe coriaceous, acu- 
minate, deciduous. Spadix sessile above the spathe, 'stout. Flowers 
crowded, bisexual ; perianth 0 ; stamens 4-— 6 with short flattened fila- 
ments. Ovajy obconie, truncate, 1-celled ; ovule solitary. Berries 1- 
seeded, confluent or closely adpressed. 

Scindapsus officinalis, Schott,. — A deciduous climber with rather 
soft and succulent steins up to 60 feet high and 2 inches 'diaipeter 
clinging close to the trunks of trees by means of adventitious roots. 
Barit on young stems smooth, pale brown or pale ashy, on old stems 
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very corky and deeply furrowed. Leaves alternate, G — 12 by 4 — 8 
inches, obliquely ovate-oblong, apex rather abruptly cuspidate, entire, 
base rounded or slightly cordate, lateral nerves arcuate. Petiole 4 — 7 
inches long, with a knee about '25 inch from the top, winged from the 
base up to the finee, the base amplexicaul : winged base ‘6 — ‘8 inch 
broad gradually tapering upwards* Peduncle solitary, terminal, stout, 

2 — 2'5 inches long* Spathe 4 — 6 inches long, oblong, terminated by a 
cusp '5 — '7 inch long, green outside, dull yellow inside* Spadix sessile, -1 
cylindric, slightly narrowed at both, ends, about as long as the spathe 
and *75 — 1 inch broad, greenish-yellow. Fruiting spadix 5-6 inches 
long and 1'25 — 1*75 inches diameter, pendent, with a scaly appearance 
formed by the exposed surfaces of the closely adpressed but not con- 
fluent berries* 

Occurs throughout the sitbhimalayan tract and outer hill ranges between 1,000 and 
3,000 feet. Very common m shJ forest. Flowers : June probably. 
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XCL— GRAMINE^E. 

Tribe Bambusefl* 

Perennial wc&dy grasses, often gregarious* Rhizome stout, creep- 
ing* usually knotted and tufted, producing ascending stems (culms) at 
intervals. Culms cylindric, jointed, hollow between the joints, each 
joint (node) giving rose to a thin or coriaceous sheath (culm-sheath) , 
which terminates in a more or less imperfect blade* Cu!m-sheath& 
alternate bearing buds in their axils- leaves distichous, narrow, midrib 
prominent ; petiole very short. Blade jointed to the amplexieaul split 
sheath, with an appendage (ligule) at the junction. Inflorescence 
usually a laige compound panicle witli spicate branches. Flowers in 
spike! ets consisting of a number of bracts (glumes), the lower 1 or more 
empty, the upper also sometimes empty or bearing imperfect Sowers, 
Flowering glumes 1-several in each spikelet, each with an axillary 
membranous bract (pa-lea), enclosing a. flower between each flowering 
glnjne and palea. Flowers usually of 2-3 small scales (lodicules) 
representing the perianth, besides the stamens or pistil or both. 
Stamens 3 or 6, rarely more or fewer; filaments capillary; anthers 
versatile. * Ovary superior, 1-celled ; ovule solitary: stigmas 2-3. Fruit 
a caryopsis* pericarp adnate to or separable from the seed, 

A, Small- bambooa. Culms less than 1 inch diameter. 

Stamens 3 . . - ... ... . . . 1 , Atundina rk r ♦ 

B, Large bamboos. Culms over 1 inch diameter. 

Stamens 6 ... ... ... ... 

1. Culms with the lower branches thorny or 

cuIm-sheathE with .large fringed auricles ... 2. Uamim.ra- 

2. Culms without thorny branches. Culm- sheaths 

without large fringed m^ricles „. ,,. 3. Dendrocafowu*. 

1. ARUND1NARIA, Michaux . (The Rmgaht.) 

Erect, rarely climbing, shrub-like bamboos, usually tufted and 
growing gregariously. Culms slender, nodes prominent, branches 
fasciculate; Culm-sheaths thin, r early deciduous ; imperfect bkde 
narrow. Leaves, usually small. Inflorescence paniculate or racemose, 
terminal on leafy or on separate culmsf Spikeletg 1-many -fltfwered, 
compressed; flowers mostly bisexual; empty glumes. 2, membranous, 
unequal; flowering glume longer, concave, many-nerved ; palea usual- 
ly shorter than the floweriug glume: Lodicules 3, ciliate. Stamens 
3-^-6, usually 3. Ovary often hairy ; style short. Pericarp udnate to 
the seejth ■ -. *■ : " ' ^ 

I.-^Gulms crowded into definite clumps. 

1. Transverse veins conspicuous. Leai-sheafch 

bristly at the tip ... ... L spathijtoTG* 
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* 2 , 'Transverse veins nil or very obscure. Leof- 
* lisa tti not -bristly at the tip. 

(<j) Nodes without a distinct pale ring. Culm- 
sheath gradually narrowed from the middle. 

Bracts less than 1 inch long ... ... 2. falcata . 

(b) Nodes with a distinct pale ring. Culm-sheath # 

narrowed only at tire top. Bracts up to 2 
inches long ... ... ... 3. Ftikoneri . 

II. — Culms arising singly from a creeping rhizome not # 

forming definite clumps. Transverse veins con- 
spicuous. Leaf-aheatb bristly at the tip ... 4 . jmmsarensh . 

Nate — Transverse veins when described as conspicuous are visible to the naked 
eye when the blade is held up to the light. When described as obscure they are not 
visible even with an ordinary hand lens as a rule. 

1. Anmdinaria spathiflora, Trin. Vem. Parlkh or Tham, 

(i . — Culms crowded info clumps, usually 12 — 20 feet long and ‘6 — *8 
inch diameter, when young greenish sometimes tinged with purple and 
always with a whitish bloom, dark green when old with an incrustation 
formed from the bloom. Internodes 10 — 16 inches long. Culm- 
sheaths one-to two-thirds the length of the internodes, edges parallel 
to near the apex, then narrowed to a truncately rounded tip '5 inch 
broad; imperfect blade 1 — f inches long, subulate. Leaves 2'5— J 5'5 
by '4 — *6 inch, 2 — 4 at the ends of the twigs, transverse veins con- 
spicuous dividing the leaf into numerous rectangles. Leaf -sheath 

loose, persistent, eiliate on one edge, bearing at the top short auricles 
furnished with a few long purple bristles; ligule eiliate. Biflorescence 
usually on separate leafless culms, consisting of fascicled drooping 
panicled racemes subtended by large papery bracts 2-3 inches long. 
Spikelets l-2'5 inches long, 4—8 — flowered. Stigmas 3. 

Occurs fchrdughout the central and inner ranges between 8,000 and 11,000 feet. 
Gregarious and very comioosi. Usually associated with Querms semecarpijoUa and some- 
times with Abies Pindfov>~ 

2. Amndinaria falcata, Nees . Vern. Gadh-ningdl or Oofri- 

ningdl , G-.-^Culms crowded into chimps, usually 6 — 12 feet long and 
'4- '5 inch diameter, green and smooth covered with a conspicuous whitish 
bloom when young, yellowish when old. Internodes 6 — 10 inches long. 
Culm-sheaths as long as or up to 2 inches longer than the intemodes, 
gradually narrowed from the middle to a truncate tip ^imperfect blade 
*5 — 2 inches long, subulate. Laeves 3-4 by *2-'3 inch sometimes up to 
12 by 1 inch on young shoots, transverse veins very obscure. Leaf- 
sheath glabrous; ligule membranous, dentate or lacerate. Inflorescence 
on separate leafless culms, consisting of falcate panicled racemes sub- 
tended by short linear or lanceolate bracts less than 1 inch long. 
Spihelets 5 — *7 inch long, 2-somethnes 1-Sowered, some sessile? others 
on long slender pedicels. Stigmas % . y 

. r 'Qqero throughout the fulls between 4,000 and 8,600 feet. Gregarious and very 
common, usually a&sf^ted with Quetcus incana. I have measured a culm of this species 
28 feet long ihd *6 inch diameter. It flowered gregariously m Garhwal m 1916. 
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S. Arundinaria Falconeri, Benth. Vern. Deo-nhigrt, G.— 
Culms crowded into clumps, usually 6 — 12 feet long, covered with a 
glaucous bloom when young, yellow when old with an incrustation 
formed from the bloom, the nodes usually with a conspicuous whitish ■ ring. 
Internodes 6 — 10 inches long. Culm-sheaths varying from less than 
the length of one internode to the length of two internodes, oblong, 
narrowed* only at the top to a truncate tip ; imperfect blade 1 — 4 inches 
long, subulate, Leaves 2 — 6 at the ends of the twigs, 3 — 6 by ‘5 — '75* 
inch, transverse veins absent. Leaf- sheath glabrous with eiliate 
margins; ligule long, hairy. Inflorescence on separate leafless culms, 
consisting of fascicled panicled racemes subtended by papery bracts 
'75 — 2 inches long. Spikelets 1-flcwered. 

Occurs throughout the central and inner ranges between 6,500 and 8,500 feet. 
Gregarious and common though less common than any of the other species of ringal. It 
dowered gregariously in 1913 and 1914 in GarhwaL 

5. Arandinaria jannsavensis, Gamble. Vern. Jmnra, Gyms or 
Sarura, G. — Culms arising singly from a creeping rhizome, not forming 
definite clumps, usually 8 — 16 feet long and *5 — '75 inch diameter, 
.when young covered with a glaucous bloom, smooth and yellowish-green 
when old. Internodes 7 — 15 inches long. Culm-sheathB usually two 
thirds the* length of the internode, rarely exceeding it, broad at the 
base, edges* nearly parallel in the lower half, narrowed at the top to a 
truncate tip, glabrous, terminating in two auricles bearing stiff bristles; 
imperfect blade 1 — 4 inches long, subulate. Leaves 2 — 5 at the ends 
of the twigs, 4 — 6 by '5 — '75 inch, transverse veins conspicuous dividing 
the leaf into numerous rectangles. Leaf-sheath persistent , bearing at 
the top short falcate auricles furnished with 5-6 stiff bristles; ligule 
pubescent. 

Occurs throughout the central and inner ranges between 7,000 and 10,500 feefe* 
Very common and gregarious, most frequent in association with Quercus eemecarpi folia, 
but also with Abies Pindrow and Qusrcus dilat&ta, I have measured a culm up to feet 
long. 

2. BAMBUSA, Schreb. 

Erect bamboos growing m dense or rather open clumps. Culms 
small to large. Culm-sheaths various, often with very large fringed 
crimped auricles. Leaves with inconspicuous transverse veins. Inflores- 
cence a large compound panicle . Spikeleta 1- many -flowered ; empty 
glumes 1 — 4; flowering glumes ovaffce-lanceolate usually mucronate ; 
paleip Reeled, the keels eiliate or not. Lodicules 3> eiliate. Stamens 
6. Ovary hairy above; stigmas 1 — 3. Pericarp thin, adnate to the 
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fta m hnaa anindinaoea, Willd. Vern. Kanta bans , Gen. Kanwas, 
H. Eng. Thorny Bamboo. — Culms 4 — 60 feet high and 4 — 7 inches 
diameter, bright green, in very congested clumps with numerous stiff 
leafless branches near the base which bear strong curved thorns. Nodes 
very prominent ; internodes 12 — 18 inches long, the walls 1-2 inches 
thick. Culm-sheaths 0—12 inches long, striate, orange-yellow and 
thickly ciliate with golden hair when young otherwise glabrous, rounded 
' at the top ; imperfect blade triangular, sharply pointed, concave with 
involute margins, densely felted within with dark bristly hairs, the 
margins decurrent on the sheath, wavy, plaited, long and thickly ciliated 
but hardly auricled. Leaves seldom exceeding 8 by ‘‘7 inch, secondary 
longitudinal nerves 4 — 6 on either side of the midrib. Spilcelets o — I 
inch long, glabrous; empty glumes 0 or 1-2; flowers 3 — 7, the lower 
bisexual, the upper male, followed by 1 — 3 imperfect flowers. 

This bamboo is not generally' supposed to be indigenous in the Ganges valley. 
Without going so far as to definitely contradict this belief I must nevertheless record 
that in my opinion this species has. every appearance of being both wild and indigenous 
in the Haldwani Division, Here it is found in abundance east of the Nundh a ur river 
where it commonly forma a fringe along the banks of tarai streams, and it is apparently 
as common in the most remote and unfrequented forests as in those which might be 
expeted to have come in contact with present or past emulations. In other divisions 
this bamboo is rarely seen and then only where planted* This species flowered gregarious- 
ly throughout the subhimalayan tract in April, 1936* * 

3. DENDEOO ALAMUS , Nees. / 

Erect unarmed bamboos, usually growing in dense clumps* 
Culms medium-sized or large* Culm-sheaths often very large, im- 
perfect blade narrow-triangular* Leaves without transverse veins* 
Inflorescence a large compound panicle* Spikelets few-flowered, usually 
in globose heads; flowers usually bisexual; empty glumes 2-3, many- 
nerved ; flowering glumes like the empty ; palea of lower flowers keeled, 
of upper dorsally rounded* Lodicules 0 or rare* Stamens 6- Ovary 
hairy above. Stigma usually simple. Pericarp coriaceous or crusta- 
ceous, separable from the seed. 

Culms I — 4 inches diameter* Leaves rarely over 1 inch 
wida. Spikelets spinescent, yellowish *„ 1, str&tus. 

Culms 4 — 7 inches diameter. Loaves over 1 inch wide. 1 ’ y 
Spikeiets soft, purple . . ... <*. 9* HamiltonU. 

1. Dendrocalamns strictas, Nees. Vern. Bans, Gen.-— Culms 
densely tufted, 20 — 40 feet high and 1—4 inches diameter, glaucous 
and covered with White scurf when young, often solid or nearly so near 
the base. Internodes 10 — 15 inches long. Culm-sheaths . a little 

shorter than the intemodes, glabrous or with blackish stiff hairs** striate, 
rounded at the top, ciliate at the edges, very slightly auricled ; imperfect 
blade ebngate-triangnlary hairy especially within. Leaves 1—10 by 
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'3 — 1*2 inches* Leaf-sheaths striate , hairy, ending in a prominent 
callus and short auricles with a few deciduous cilia* Spikelets spines- 
cent, in dense globular heads which are 1‘5 — 4 inches apart and I — 1*5 
inches diameter* ♦Stamens yellow* 

Ooeurs throughout the subhimalayan tract and outer hill ranges between 1*000 find 
5*000 feet* Abundant and gregarious throughout the Bhabar* Flowers gregariously at 
long intervals but sporadic flowering also takes place every year, Flowers : March* 
April. Fruit : June. 

2* Dendrocalamus Hamilton!!, Nees. and Am . —Culms fairly * 
densely tufted, 40 — 60 feet high and 4 — 7 inches diameter, greyiali- 
white when young with dense adpressed pubescence, dull green when old, 
usually naked below, often with very long branches arising singly from 
the upper nodes, nodes towards the base of the culms often with small 
abortive rootlets* Internodes 12 — 20 inches long, walls "5 inch thick* 
Culm-sheath as long as the internodes or shorter, stiff, persistent, glab- 
rous or with scanty patches of brown stiff adpreesed hnirs without, 
truncate at the top and furnished on either ride with small glabrous trian- 
gujar auricles; imperfect blade often 12 inches long, narrowly ovate- 
lanceolate, about three-fourths as broad at the base as the top of the 
culm-sheath, glabrous without but with black sharp hairs at the base 
within, Reaves 2 — 18 by *5 — 4 inches. Leaf-sheath with a prominent 
shining cal^s at the apex* 3 pikelets soft, in semi-glob nlar heads which 
are 2 inches or less apart and *7 — 1*5 inches diameter* Stamens purple* 

Apparently not indigenous within our area but id sometimes cultivated at elevations 
up to 2,500 feet, and Mr. W* J. Lambert informs me that it is found naturalised in the 
Haldwani Division below the Pnnagiri temple. There are no specimens of this bamboo 
from our area at. either the Kew or Dehra Dun herbaria. It is one of the common bamboo 
of Sikhim. 
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* XCII. — GNETACEJE. 

Shrubs, erect or climbing, resin-ducts absent. Leaves opposite, 
whorled or reduced to a short 2 — 4-toothed sheath, exstipulate. Flowers 
nnisexual, dioecious, rarely monoecious, in axillary or terminal spikes or 
cones. Male flowers; perianth 2-lob ed, valvate or spathaceous; fila- 
ments connate in a column; anthers 2 — 8, globose, 1 — 3-celled, sessile 
or subsessile on the column. Female flowers; one erect ovule with one 
integument prolonged into a tube (tubiilus) which has the functions of 
a style, and enclosed in a single or double perianth. Fruit (In the 
following species) fleshy, consisting of succulent bracts enclosing 1-2 
seeds. 


EPHEDRA, Linn. 

•Leaves reduced to sheaths at the nodes of the branches. Male 
flowers in Bhort bracteate spikes which are whorled or in pairs. Female 
flowers in pairs, or sometimes 3 or solitary. 

Ephedf^ Gerardiana, Wall . — A low dense tufted shrub 6—18 inches 
high with stems up to 1 inch diameter. Bark rough, reddish-brown. 
Branehlets green, erect, often curved. Internodes '6 — 1*5 inches long 
by about ‘05 — '1 inch diameter, striate. Leaves reduced to sheaths at 
the nodes of the branches. Sheaths '08 inch long, 2-toothed. Male 
flowers 4r— 8, in bracteate spikes which are solitary or 2-3 together : bracts 
rotund, obtuse, connate, about '0-5 — '1 inch long ; anthers 5—8. Female 
flowers in 1-2-flowered, usually solitary spikes. Fruit '3-'4 inch long, 
ovoid, red, succulent containing a sticky juice. Seeds 2, black. 

Occurs along the main Himalayan range between 6,500 and 14,000 feet. Very 
common on the inner dry ranges bordering Tibet where it grows on open exposed shingly 
slopes nr amongst rocks. Flowers: May— July. Fruit: July — October, 
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XCIII. — TAXACEiE. 

. Trees or shrubs. No vessels in secondary wood. Leaves mostly 
narrow* linear or lanceolate. Flowers diclinous. Perianth 0. Pollen- 
sacs bom on the undersurface of sporophylls (stamens) which aje 
usually scale-like. Carpels (sporophylls) solitary or few. Fruit drupa- 
ceous; seed exserted. 

TAXUS, Tourn. 

A tree with many varieties. Flowers usually dioecious. Leaves 
bifarious, linear. Male flower a pedicelled whoii of 3 — 8 pollen-sacs on 
a peltate sporophyll. Female flower reduced to a single ovule , terminat- 
ing a short peduncle clothed with imbricating scales, and seated on a 
thick cup- shaped disk, enlarged in fruit. 

* Taxus baccata, Linn , Vern. Thuner f Gen, Eng. Yew. — A 

small evergreen tree up to 12 feet girth and 40 feet high, but usually 
smaller. Steins branched low down and usually irregularly fluted. Bark 
dark re§dish-brown, rough, exfoliating in irregular thin, often papery 
scales, Slaze '3 — *35 inch, soft and somewhat fibrous, pink. Leaves 
1 — 1*5 inches long, linear, flattened, distichous, acute, narrowed into a. 
short petiole which is decurrent along the twig, dark green and shining 
above, pale yellowish or rusty beneath. Male flowers in catkins which, 
are subglobose and solitary in the leaf -axils. Stamens about 10. 
Female flowers solitary, axillary, resembling leaf-buds. Fruit composed: 
of the enlarged cup -shaped disk which ultimately becomes succulent and 
bright red, about^‘3 inch long, and surrounds the olive-green seed of 
which only the tip is exposed. 

Occurs throughout the hills between 6,000 and 11,000 feet. Scarce in the- central And 
outer ranges, common on the inner ranges on north aspects in forests of Quercus semfl- 
carpifolia, Picea Morinda and Abies Find row. flowers; April -May. 3?mit : November, 
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. XCIV. — PINAGE-E. 


Tress or shrubsj mostly evergreen. Leaves usually needle-like or 
scale-like, always containing resin -canals. Flowers diclinous. Perianth 
0. Male flowers in deciduous catkins consisting of numerous sporophylb 
(stamens) which are usually scale-like and bear 2 — 6, rarely more, 1- 
celled pollen-sacs on the lower surface. Female flowers in cones con* 
sisting.-of numerous scale-like open carpels (sporophylls) which are flat 
or peltate and, bear either directly or on a special subsidiary, scale 
(placental scale) 1-many ovules. Fruit usually a woody cone sometimes 
berry-like. Seeds not exserted. 


X, — Cones more or less woody when ripe 
A. Cones falling off entire. 

1. Leaves needle-like. 

(e) Leaves in bundles of 3 or fi ... ... 1. 

( b ) Leaves single. 

* Leaves 4-sided, spreading in all directions ... 2. 
** Leaves flat, more or less distichous ... 3. 

*2. Leaves scale-like ... ... ... 4. 

Cones breaking up on. ripening. 

1. Leaves flattened, more or less distichous ... 5. 

2. Leaves triquetrous, fascicled on dwarf shoots, 

single and spirally arranged on long shoots 6. 
II. — Cones more or less succulent when ripe forming a 
berry dike fruit ... ... ... ... 7. 


Pimi£. 

Picea. 

Tsuga. 

Gtopresstis. 

Abies. 

Cedrus. 

Jimipirus. 


1. PINUS, Linn. { The Pines.). .... 

Evergreen trees, the branches whorled. Shoots dimorphic, long 
shoots and . dwarf shoots. Leaves dimorphic, those of seedlings and long 
shoots single, needle-like or reduced to scales, those of dwarf 'shoots 
arranged in bundles of '2, 3 or 5, dwarf shoots shed with their leaves. 
Flowers monoecious. Catkins borne on the shoots of the current year, 
in whorls, crowded at the base of the shoots. Stamens numerous, each 
bearing 2 pollen-sacs, the connective produced in . a membranous tip.. 
Cones solitary or whorled; scales double, the lower (carpellary) small 
disappearing in fruit, the upper (placental) bearing near its base 2. 
reversed ovules and becoming hard, and woody in fruit. Pipe cone 
formed from the imbricating placental scales. Seed usually winged. 

VLeSvss in bundles of 3. Cone of thick woody scales ... 1- hngifolia. . 

Leaves in bundles of Cone of slightly woody scales ... 2. e$oelsa. 

Br. Brandis in bis Forest Flora gives Dr. Jameson as his authority for stating that 
Pinu? OerqTdiana, Wall, occurs between Malari and Bampa in the Niti valley and this 
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statement has apparently been copied by subsequent authors though J. L. Stewart in Ms 
Punjab Plants saya that the dried specimens from thia area at Sahaxanpur hardly agree 
with P . Gerardiana. I was twice in thia locality and failed to discover any pine except 
p, escelsa through I made a close search and I feel convinced therefore that P, Gerardiana 
does not occur. This pine has a smooth hark with leaves 2- — 4 inches long in bundles 
of 3. * 

1, Piiius longlfolfa, Roxb. Vera. GMr 9 Gen. Salla , NG and 
EA. Kolain , NG.— A large evergreen tree commonly attaining 8 feet 
girth and 130 feet high. Bark of poles and immature trees grey or 
'pinkish-brown, very rough and deeply fissured longitudinally; of fully 
mature stems fairly smooth split up by a network of shallow cracks into 
irregular scales. Leaves in bundles of 3, 9 — 12 inches long, bright 
green, each bundle surrounded at the base by a persistent sheath of bud- 
scales *5—1 inch long. Catkins ‘5 inch long. Cones on short stiff 
stalks; solitary or 2—6 together. Eipe cones 4—8 inches long, 3 — 5 
inches diameter ; scales very thick and woody with a pyramidal pointed 
or recurved beak. Seed ‘ 3 inch long with a long thin membranous 
wing. 

Occurs throughout the hills between 1,500 and 8,000 feet, but not found in the 
dry interior ranges. Forms extensive forests which are remarkable for the general absence 
of other tree species, though Quercu$ incana is a frequent ' associate at higher elevations. At 
Gwaldam in north Garhwal I have measured a tree 14' 5 feet girth and 150 feet high. 
Flowers: March- April. Cones ripen January — June. 

2. Finns excelsa, Wall . Vern. Gkilla or S&fed-cJikdu, NG. 

Dhurasala , EA. Eng. Blue Fine. — A laTge evergreen tre* commonly 
attaining 7 feet girth and 100 feet high. Bark of poles quite smooth and 
greenish-grey; of older stems pale grey and rough with vertical cracks; 
of fully mature stems pinkish-grey or pinkish-brown split up by a net- 
work of deep, or shallow fissures into irregular scales usually about 2-3 
inches across and 6—9 inches high. Leaves in bundles of 5, 4 — 8 inches 
long, bluiah-or greyish-green, slender, drooping; sheath of bud-scales 
deciduous. Catkins '3 inch long. Cones at the ends of the shoots, 
usually 2-3 together. Eipe cones 6—12 inches long, cylindric ; scales 
only slightly woody with obtuse tips. Seeds ’3 inch long, wing 3 times 
the length of the seed. 

. Occurs wild along the main Himalayan range between 4,500 and 12,500 feet. 
Extensively introduced in plantations in other parts of the hills, hut not indigenous. 
Abundant on the dry inner ranges where it often occurs pure as a beltf immediately below 
that of BeUtla utili? ; here it attains its maximum elevation. South of the main range it 
occurs more locally and is usually found associated with Quercits incana. Pitta Marindtt 
and Cupreous toruhsa; here its ranse extends from 4.50D to 8,5Q0 feet, L I have measured 
tr^es in North Garhwal of 12 feet girth and 90 feet high* also of 7 feet girth and 140 feet 
high. Flowers: April— June. Cones ripen September— November. 

2, PICEA, Link, (The Spruces,) 

Large evergreen trees,, the branches whirled. Shoots ntfS*dijnor- 
phie, only long shoots present. Leaves scattered, spiral, 4-angled in 
section, acute, -jointed at the base. Cones pendulous ; scales persistent, 
divided into earpellary-and placental, placental scales with -two ovules 
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side by side on the upper surface. Ripe cone formed from the imbrica- 
ting placental scales. 

Picea Morinda, Lmfe. Syn. P. Smitluana, Boiss. Vern. Raga, 
Kathela or Kala-chiulu, NG. — A large evergreen tree commonly attain- 
ing 15 feet girth and 160 feet high, with wliorled horizontal or drooping 
branches and hanging branchlets. Bark reddish-brown or pale grey, 
rough, exfoliating in thin woody plates ; on very old trees split up into 
large polygonal or oval scales with shallow cracks between. Blaze '5 — *75 * 
inch, fibrous, pink freckled with orange- brown. Leaves 1 — 1*5 inches 
long, spirally arranged all round the branches, needle-like, stiff and 
pointed. Flowers monoecious. Catkins '75 — 1 inch long, solitary, 

erect, nearly sessile in the axils of the upper leaves. Stamens with - 2 
linear pollen-sacs, the connective produced. Cones solitary and terminal ; 
carpellary scales disappearing in fruit ; placental scales bearing 2 reversed 
ovules near the base. Ripe cones 4 — 6 by 1-2 inches, pendulous; 
placental scales coriaceous. Seed '2 — '25 inch long; wing *5 inch long, 
obliquely spathulate. 

* Occurs along iba main Himalayan range .in Nor: a Garhwal between 6,000 and 11,000 
feet, but I have no record of its occurrence in the Almora district. It is found in Gathwflil 
on both aides of the main range and almost invariably on north aspects. Occasionally’ it 
forms pure forest t but is more usually mixed with Abies Pindww or deciduous broad leaved 
trees. In Nandagini valley I have measured a tree 17 feet girth and- 205 feet high and 
near Ganoi in Dasoii a tree of 91 feet girth at breast height. Flowers: April. Cones 
ripen October-November, 

3. TSUG-A, Garriire, { The Hemlock Sprttces.) 

Evergreen trees. Shoots not dimorphic, only long shoots present. 
Leaves scattered, spiral, fiat, narrow, jointed on the branch. Cones 
small, pendulous; scales persistent, divided into carpellary and placental, 
placental scales with two ovules side by side on the upper surface. 

Tsuga Brunoniana, Carr. Vern. Tans in, Bhotia. Raghi or Patn, 
EA. — A large evergreen tree up to 15 feet girth and 120 feet high. 
Branchlets pendulous. Young shoots pubescent. Leaves '5 — 1 inch long, 
more or less . distichous, whitish beneath, tip obtuse, base narrowed to 
a very short' petiole. Petiole jointed to a decurrent raised rib on the 
branchlets. Eiowers monoecious. Catkins *l-‘2 inch long, pedunculate, 
axillary and terminal. Stamens with 2 rounded pollen-sacs. Peduncles 
slender, ‘05—15 inch long, surrounded at the base by a cluster of scales. 
Cones solitary and terminal, *4-*5 inch. long; placental scales bearing 2 
reversed ovules at the base. Ripe cones *7 — 1 inch long, ovoid ; -scales 
rounded, coriaceous, persistent. Seeds ’3 — ’35 inch long; wing oblong,. 

obfttse*. « 

Occurs on the main Himalayan range along the Hanna Mid upper Kali valleys of 
Hast Almora between 8,000 and 10,000 feet. Common. This is believed to be the*most 
westerly extension of this apeoies. Plowers : May-June. Cones ripen the same year. 
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4. CUPRESSUS, Linn . ( The Cypresses .) 

Evergreen trees, branches whorled or not. Leaves; of seedlings 
and young plants needle-like, in whorls of 3 or 4, spreading; of older 
plants scale-like, densely covering the shoots, the* tips spreading or 
closely adpressed, opposite in pairs. Flowers monoecious. Catkins 
numerous, solitary at the tips of the branchlets, ovoid, small; stamens 
stipitate, peltate, bearing at their lower edge 2 — 6 globose pollen-sacs. 
* Cones composed of 4—12 decussate, peltate scales, those at the base and 
apex sterile, the others bearing 2-many ovules. Ripe cone globose, 
woody, composed of the peltate scales which touch one another at the 
edges, but do not overlap. Seeds compressed or angular with lateral 
wings. 

Cupressus torulosa, Don . Vem. Surai , G-. Sirai, A. — A large 
evergreen tree commonly attaining 12 feet girth and 150 feet high, with 
rather short horizontal or drooping branches forming an almost cylindric 
crown. Bark pale or dark brown often reddish, rough with large fairly 
deep vertical fissures usually 1-2 inches apart, exfoliating in fibrous 
strips. Blaze ‘5 — 1*5 inches, pink, fibrous. Leaves of old plants ‘1 
inch long or less, triangular, thick, with closely adpressed tips so tha>t the 
branches are not rough to the touch, closely imbricated on le youngest 
twigs. Catkins '.2-' 3 inch long, often tinged purple, solitary at the tips 
of the branchlets. Cones globose ; scales 6 — 10. Ripe cones '5 — ‘7 

inch diameter; scales woody. Seeds compressed, about *2 inch across 
the wings. 

Occurs throughout the hiJIjs between 6,000 and 9,500 feet either wild or planted. 
On the main Himalayan range it is common either in pure forest or associated with other 
species, principally Quercus difatata, Pinus exceUa and Picett Morinda. On the southern 
\ slopes of this range it is found almost exclusively on limestone. In the Kulgari Gadh, 
Nawali Eeserve of North Garhwal I measured a tree 17 feet girth and 205 fset high, 
whilst in 1915 apparently sound tree close to Bumial Deota s Dunni, Dasoli, in North 
Garhwal measured 26 fact greth at breast height and 145 feet to where the top had been 
broken oft. Flowers: Jannary-February. Fruit: October-November. 

5. ABIES, Juss. (The Silver Firs), 

Tall evergreen trees. Shoots not dimorphic, only long shoots 
present. Leaves spiral, needle-like, usually flattened. Cones erect, 
scales thin, breaking away from a persistent woody axis when ripe, the 
- earpellary scales smaller than the placental but occasionally longer and 
projecting between them ; placental scales bearing at the base 2 reversed 
’ ovules. ; • • • - 4 - ' 

young shoots glabrous. Leaves up to 4 inches long, di&tich- % 

«hs ... ... ... ... 1. Pindroifi. * 

■ : young shoots hairy* Leaves up to 2 inches long, spreading 

in all directions 7 except below 2 , Webbfana . 
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i* Abies Pindrow, Spach. Yern, Rdga, Gen. Ttansula, SG. 
Dodimma, GhiUa, Ghildi and Jhilla, NG. Raisol r BA, Eng, Low- 
level Silver Fir. — A large evergreen tree commonly attaining 10 feet 
girth and 140 feekhigh with a narrow cylindric crown of horizontal or 
drooping branches. Bark dark grey or brown, rough, becoming more or 
less deeply furrowed with maturity, exfoliating in irregular woody scales. 
Blaze '75 — 1 inch, somewhat fibrous, uniform deep reddish-brown or 
purplish-red. Young shoots glabrous. Leaves '5—4 inches long, dis- ^ 
tichous, those above much smaller than those below, flattened, lower 
surface with two pale glaucous bands on- either ride of the raised midrib, 
glossy dark green above with depressed midrib, the tip notched. Flowers 
monoecious. Catkins '5 — ‘7 inch long, clustered. Stamens with 2 linear 
pollen-sacs ; connective produced. Cones solitary or in distant pairs, 
erect, situated a little below the tips of the shoots, dark blue or purple. 
Bipe cones erect, cylindric, 4 — 7 by I'5 — 3 inches; scales crustaceous. 
Seed ‘4-"5 inch long, wing longer than the seed. 

Occurs throughout the eeEtr&l and inner ranges between 7,000 and 10*500 feet and ie 
also*represenfeed in the outer ranges by a small outlier to the oast of Naini Tab Abundant 
on the slopes of the main Himalayan range, usually on north aspects. It jg found both 
pure and mixed with {juercu $ s&m&carpt folia or spruce. In the forest above Gulabkotl in 
tTorth GarhwsJ I have measured a tree 16 feet girth at breast height and 175 feet high. 
Blowers . ApJI-May. Cones ripen September — November, 

2. Abies Webblana, Lindh (Vernacular names similar to those 
given for A . Pindrow ). — A tree very similar , to and perhaps not specifi- 
cally distinct from 4. Pindrow . It is however found at higher eleva- 
tions, namely 8,500 to 12,500 feet and is confined to the main 'Himalayan 
range where it is abundant and usually associated with either Betula 
utilis or Quereus semecarpifolia, especially the former. I have twice 
found the two firs growing side by side, but this is exceptional. It is 
usually mature at 5 feet girth and 80 feet high though I have measured 
a tree of 12 feet girth and 105 feet high. The bark is often blackish 
and less deeply fissured than in 4. Pindrow . The young shoots are hairy. 
The leaves are '5 — 2 inches long and spread out from the shoots in all 
directions except beneath. The cones are shorter and thicker than in 
4. Pindrow . * ■ ■ . 


6. CEDETJS, Loud . ( The Cedars .) 

Large evergreen treee. Shoots dimorphic, long shoots and dwarf 
shoots. leaves spiral, triquetrous, acicular, jointed near the base. 
Conea erect, scales deciduous, divided into carpellary and plaoent&l, 
placental scales with two ovules side by side on the Upper surface. 

Cedrus Deodara, Loudon. Vem. Deodar, Gen. — A large ever- 
green tree commonly attaining 10 feet girth and 100 feet high, Bark 
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dark brown often reddish, old stems with a network of de§p furrows 
separated by woody ridges. Blaze 1 ’5—2 inches, pinkish-brown. Long 
shoots with the needles solitary and arranged spirally, dwarf shoots with 
the needles arranged in dense whorls. Leaves LwJ/5 inches long. 
Flowers usually monoecious . Catkins solitary at the ends of the branch- 
lets, cylindric, 1 — 1'75 inches long; stamens with 2 oblong pollen-sacs, 
the connective produced as a flattened appendage. Cones solitary at 
F the ends of the branchlets; placental scales large, carpellary small, the 
former bearing 2 reversed ovules near the base. Ripe cones erect, 4-5 
by 3-4 inches ; placental scales woody breaking away from the stout 
woody axis. Seed '3 — '6 inch long; wing longer than the seed. 

Only truly indigenous in the north of Garhwal which was till recently considered 
the eastern limit of this species. However Mr, J. V. Collier has now recorded its occurrence 
at the head of the Kumauli valley in Nepal, vide the Indian Forester for February, 19514. 
North of the main Himalayan range in North Garhwal it occurs plentifully between 8,000 
and 11,000 feet either pure or mjsed with blue pine and spruce: South of the main range 

it is very scarce and is found usually mixed with cypress between 6,500 and 8,000 feet. 
It has been introduced with varying success in all hill Divisions. I have measured a tree 
near Pandukeshwar 14 feet girth and 170 feet high and another close to Ganoi village in 
Dasoli SO feet girth at breast height. Flowers : September- October. Cones ripen October* 
November of fc the following year. 

7. JUNIPERUS, Linn. . (The Junipers .) 

Evergreen shrubs or small trees, aromatic. Leaves ofteij glandular 
On the back, needle-like in whorls of 3 ; or scale-like, opposite, in pairs 
or threes; on young plants and vigorous shoots subulate, spreading. 
Flowers monoecious or' dioecious. Catkins small, cvlmdric, ovoid, 
axillary or terminal, solitary; stamens decussate or in threes, connective 
enlarged, ovate or peltate at the apex, bearing 2 — 6 globose pollen-sacs 
near the base- Cones composed of 2 — 6 opposite or temate scales, the 
scales usually not all fertile ; ovules 1-2 to each fertile scale, upright. 
Fruit a berry-like cone, more or less succulent, smooth or marked by 
the tips of the scales. Seeds not winged. 

I. — Leaves in whorls of 8, ascending or spreading, the 
tip not adpressed, lower surface glaucous concave. 

1. Flowers axillary. Leaves ■2 -— & inch long. 

Cones I- — 3-seeded ... ... 1. communis., 

2. Flowers terminal. Leaves + l-*2 inch long, * 

Cone 1-aeeded 2, reettrucx, 

II.-^Leaves of two kinds ; normally on branches of mature 
plants thick, scale-like, decussate, the tip closely 
adpressed. Flowers terminal; . 

1. An erect tree. Foliage open, pale and. some- 

what glaucous. Cone 2 — 5-seeded 8. itiacropoda'. 

2. A procumbent shrub. Foliage dense, dark green 

and not glabcous. Cone 1-seeded 4. pseudosobhut. 

# -l. Joniperus communis, Linn.. Vem~ Jhora, NO.— An ever- 
green shrub with procumbent spreading stems' not rising more than 24 
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inches above the ground. Leaves *2 — + 5 inch long, in whorls of 3, linear, 
sharply pointed, spreading neatly at right angles to the branchlets, convex 
on the back, concave and glaucous beneath, jointed at the base and con- 
tinued down th* stem with a large gland on the decurrent portion. 
Flowers dicecious, axillary. Fruit '3-' 4 inch long, subglobose, blue-black, 
glaucous^ the tips of the scales visible at the apex. Seeds 1 — 3. 

Occurs on the dry inner ranges bordering Tibet between 9,000 and 14,000 feet. 
Bather scarce. It is found in exposed open positions often in company with other members 
of the genus. Flowers : April-May. Fruit : October of the second year. 

2. Jnnipfcrus vecurva, Buch.-Ham. — An evergreen shrub with pro- 
cumbent stems up to 2 inches diameter which curve upwards at the 
tips rising 2—4 feet above the ground. Leaves *l-*2 inch long, in 
whorls of 3, lanceolate, sharply pointed, ascending, loosely imbricated, 
somewhat incurved, back convex, lower surface concave and somewhat 
glaucous, base not jointed, decurrent with a large gland on the decurrent 
portion which is often produced along the back of the free portion. 
Flowers dioecious, terminal or terminating short lateral brancblets. 
Fruit *3-*4 inch long, ovoid, black. Seed 1. 

Occurs along the main Himalayan range on both its northern and southern slopes 
between 10,000 and 12,600 feet. Bather scarce. This is I believed the only juniper found 
on the southern slopes where the rainfall is heavy. It is found on open steep hillsides. In 
the absence^f flowers or fruit this species might be mistaken for a small 'leaved J. communi*? 
but whereas J- communis the foliage is very prickly when grasped in the hand this ie 
not the case with J. recutm. Flowers : June- July. Fruit : November of the second year. 

3. Janiperns macropoda, Boiss. Vera. Padmijr or .Padnmk, 
NG. — A small evergreen tree up to 9 feet girth and 30 feet high with a 
rapidly tapering stem. Bark light br'own or pale grey, very rough, 
exfoliating in coarse fibrous' strips. Blaze white. Foliage pale some- 
what glaucous green. Leaves of two kinds; on young seedlings and 

‘ some of the lower branches subulate, pointed; on most branches scale- 
like, '05 — ‘15 inch long, closely adpressed, with a large oblong or elliptic, 
gland in the centre of the back. Flowers monoecious, the male at the 
tips of the branchlets, the female terminating short side branchlets. 
Fruit *3 inch diameter, globose, blue-black with a faint glaucous bloom, 
the tips of the scales forming transverse ridges. Seeds 2 — 5. 

Occurs on the dry inner ranges bordering Tibet between 8,500 and 13,000 feet. 
Not uncommon round frlalari and is also found at Milam but its distribution appears to 
be very localised. It has a gregarious tendency and foms open forest on exposed south 
slopes either pure or in company with deodar and blue pine. Flowers : May- June. Fruit : 
October. 

Juniperns pseudo-sabina, Fiich. and. Mey: Vem. Bitdru or 
Chapa^bitdru, NG. Pumar,. NA. — An evergreen shrub with procum- 
bent stems up to 6 inches diameter which arch upwards rising as . a rule 
1 — 3 feet above the ground, but occasionally up to 6 feet high. Baris at 
first reddish-brown turning grey,. very rough, exfoliating in coarse 
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fibrous strips* Foliage dark green? not glaucous* Leaves of two kinds; 
on young seedlings vigorous long shoots and some of the lower branches, 
flattened, more or less spreading, with sharp tips; on most branches, 
scale-like, closely adpressed, the hacks obtusely keeied, so that the 
branclilefcs are more or less quadrangular; gland narrow-linear, not very 
conspicuous. Flowers dioecious, terminating short or very shqrt lateral 
^branchlets. Fruit ‘3 inch long, ovoid, blue when ripe*- Seed 1* 

Occurs on the dry inner ranges bordering Tibet between 9,000 and 14,500 feet, 
r The commonest juniper of this tract and often abundant, though in places nearly exter- 
minated for fuel. Each plant when mature covers as a rub an area of several square 
yards* It is somewhat gr egarions, but individual plants are always scattered. It grows 
oh open often roclty ground, Mowers : May-June. Fruit : July — September. 
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ABBREVIATIONS. 


In recording vernacular names, the localities or Forest Divisions 
where such are in use have been abbreviated as follow's : — 

NG= North Garhwal Division. 

SG- — South Garhwal Division. 

• BK=Eanildiet Division. 

CA= Central Almora Division. 

EA=East Almora Division. 

% 

<* NT = Nairn Tal Division. 

HD = All the above six hill Divisions. 

G = Garhwal District. 

A = Almora District. 

L = Lajflsdowne Division. 

E = Kalagarh Division. 

E=Eamnagar Division. 

H=Haldwani Division. 

BD=AJ1 the above four Bhabar Divisions. 

AH— AH Divisions, hill and Bhabar. 

Gen = Used to show wide distribution. 
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glossary of botanic terms 


{including the meanings cf some specific names). 


V A 

Abortive f imperf eotlj developed. 

Acaulh^ ’without a stem. 

Acicular, slender or needle shaped. 

Accrescent, said of parts of the calyx or 
corolla, that persist and increase in size 
, after dowering. 

Aculeate, armed with prickles. 

Acuminate, tapering to an acumen , or 
sharp point. 

Adelpboug, a term used in compounds with 
a llumera h,. stamens monadel- 

pilous, meaning that the stamens are 
united into one bundle cr tube. 

Adherent, said of dissimilar parts when 
lasted but separable without laceration. 

Actuate, said of. the . union of dissimilar 
parts. 

Adpressed, lying, close against throughout 
the whojp length as hairs lying along 
a stem *r against the surface of a leaf. 

Adventitious,,, said of organs arising in an 
unusual position. 

Alatus, winged. ... . 

Albifiams, with white flowers. 

Albuminous, said of seeds having albumen 
or. nutritive substance often found aur* 
rounding the embryo. 

Alternate, said erf leaves placed singly on 
the stem, one at each node. 

Amplexicrol, clasping the stem. 

Anastomose, to join up like the fine veins 
in a leaf, so as to form a net. 

An&teopons, said of an ovule having fhe 
mioropjle nest the hilnm and the part 
where the seed coats unite with the 
nucleus at .the apex. 

Androgynophore, a stalk or stipe elevat- 
ing both the stamens and the pistil of a 
flower. * 

Androgynous, said of an inflorescence which 
. bears both male and female flowers. 

Angustif alius, narrow-leaved. 

Annular, disposed in a ring. 

AntherifeNUS, bearing anthers. 

Anterior, said of the portion of an axillary 
flower that faces outwards from the 
axis eof inflorescence. 

Aphyllous, without loaves * 

Apiculate, having an apiftultm or short- 
pointed tip. 

Apocarpous, having ths carpels separate 
from each other. 

Afbore$ccnt, tree-like in size or 'appearance* 


Arcuate, curved like a bow. 

Areolate, divided up into or marked wit! 

areoles or small spaces dearly outlined 
.-I Tguzus , sharp, pointed . 

Aril, artUug, an accessory seed-covering 
produced after fertilisation and arisbu 
from the placenta or iunicle. 

Atistate, bearing an awn or bridle. 

fi,s„r' thoroa * **■*«■ 

«a»»*ng directed obliquely upwards. 
* sextta *. iiavjng neither male cor female 
organs. 

A sper, rough. 

**W-. in compounds, blackish. 
tJnSl. mtrow n and er adDal, y tapering 

Auricle, an appendage like the lobe of the 
ear. 

Auriculate, having auricles 
Australis, southern. 

Awn, a bristle like appendage. 

.* the upper angle -between a leaf and 
its stem or twig. 

Axils, said of placsnt© attached to the 
ftvary a11 ^ of the cells of a compound 

Axillary, in or relating to an axfl, 

B 

* 

Baceat;, berry-like ; pulpy through: nt. 

ISs? ctm . raakins waiki “ e ati ^- 

b!^ 1’ a y a f e , d *° or ^sing from the bane. 
Baeifixed, said of an anther with connate 
calls attached a*, the lower end to the 
top of the filament, 
pretty, handsome. 

Bi- (m compounds) two, twice, doubly. 
Bilabiate, two : lipped, a term applied to 
.flowers, the upper 

SWtSL** 0 * 

Bfauroal, aa y ?f fl owerg which haV(J 

'a and pistil in the same flower 

Bomhjfeinu*, silky. 

tiracbystachyum, with short .spikes 

™' a J^-h^'^ahy underground, 
5T? 4 of , 8 ?t«rt Acflhraiis enclosed 

m fleshy scales, e.g., onion, 

BWbH, a small bulb usually applied to 
those which arise in the axils of the 
leaves of Dlowsoiea, or on the inflows- 
genee of Ague. ^ 


\ 
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c 

CaducouBi falling off early* 

Callus, bluish-grey. 

C&spitose, growing in tufts* 

Caliose, bearing leathery or thickened hard 
parts* 

CatlUS, a hard projection* 

Calydne, pertaining to or resembling the 
calyx 

Galyculus, a minute whorl of bracts below 
the calyx, resembling an additional 
calyx. 

Colyptra, a cap or hood; Calypfcrate, 
hooded* 

Campamilate, . bell-shupod* 

Candidus, pure whits* 

Canesesint, covered with very short pres- 
ence giving the surface a greyish 
white hue* 

Ganus, hoary, grey. 

Capitate, head-shaped or collected into a 
head; dim. Capital late, 

Cajweolate, bearing tendrils. . 

Capsular, like 'a. capsule or dry dehiscent 
seed vessel composed of more than one 
- carpel., 

Gtimetis, flesh-coloured* 

Carpophyll, a loaf which functions' as- a 
carpel* 

CariUaginoox hard and tough, as the slrih 
ot an applerpip* 

Caryopsls, a one-seeded fruit with the peri- 
. ; carp adherent to the seed. 

Catkin, a deciduous spike of unisexual 
' .flowers* 

Caudate, 'tailed: 

Caulme, pertaining to the stem* 

Cerni mw, nodding* 

Chlorophyll, the green colouring -mat ter of 
plants* 

Cilia, thick marginal hairs forming a 
fringe ; dilate, having cilia ; dim* 
Ciliolate, 

Cinereous, ash -coloured. 

Cfrclnate, coiled inward from the tip like 
the young frond of a fern* 

Cireumsciss, dividing or opening circularly 

or - traraveiaely, as a capsule opening 

by a lid* 

Clrrhng, a, tendril j GirrhOte, bearing tendrils, 
Gladode, a flattened branch which assumes 
the form and function of a- leaf* 

Clavate, ’ club-shaped. 

Claw, the narrowed r base of certain petals* 
Cdccineus t scarlet. : 

Coherent, said of similar parts when united 
r. r but separable : without, location, , 
Gblhterab placed side by side; 

Coma, a tuft of soft hake; eape^aHy those 

, v ■ v v- ■■■ 


Comose, furnished with a tuft of Jong soft 
hairs* 

Conoinnus, neat or elegant. 

Condupllcate, folded together lengthwise. 
Connate* said of the union of similar 
parts. ^ 

Connective, that portion of the stamen 
which unites the two lobes of the 
anther. 

Conniving, or Connivent, having*the parts 
or organs arching over or converging at 
the apex. 

Contorted, twisted in one direction upon 
itself; , '.with - one margin of each leaf 
within and the other margin without 
the coil* 

Convolute, contorted (only in aestivation) . 
Cordate, heart-shaped* 

Coriaceous leathery,, thick and tough. 
Corm, a bulb-like fleshy stem or bare of a 
stem* 

Cormitu$ t homed or spurred, , 

Corollme, pertaining to or resembling the 
corolla. 

Curona, a whorl of' outgrowths from the 
stamens or corolla* 

Corymb, an inflorescence which has the 
lower flower stalks longer than the 
u PPfcTi so as to bring all the flowers to 
about the some level; Corymbose, iu 
corymbs or having the c&raoter of 
corymbs. . ■ r . 

Costate, ribbed* 

Cras&ieaulis, thick-stemmed. 

Open ate, with rounded teeth; dim. Crenu- 

late. 

Cranaturds, the minute notches of a 
crenate leaf. 

Cristate, crested* 

Crastaceous, hard and brittle. 

Calm, the characteristic hollow jointed stem 
of grasses* 

Cunoata, wedge-shaped. 

Cupular, cup-shaped* 

Cuspidate, tapering to a cusp or long rU/'d 
point. ■ ^ 

Cyathiform, wine-cup -shaped* 

Cyme, an* inflorescence in which the main 
axis and all the lateral axes are each 
terminated by a flower and the flower- 
ing proceeds outwards and downwards; 
Cyinose, in cymes or having the 
character of cymes, 

Cystollth, a ceU containing crystalline, con- 
cretions of. calcium carbonate, 

. 

Bedlnate, bent to one side or dowfyvard* 
Decompound, said of a compound Ieaf*£he 
divisions and subdivisions of which are 
also compound. 
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Decumbent, inclined downwards but with 
the tip ascending. 

Dwimnt* applied to lea Yea whan the 
blade is produced down the stem as a 
mug or ridge 

Decussate, said of lessee arranged on the 
sfem in pairs, each pair being at right 
angles to the pairs above and below iv. 

Definite, limited as to number, shape or 
characters Applied to stamens when 
they are not more than about 2?, 

Dehisce, to open at maturity so as to dis- 
charge the contents ; rc* Dehiscence. 

Deltoid, triangular in outline. 

Dentate, toothed, with tha margin cut into 
triangular teeth directed ou'wards, not 
forward or backward ; dim . Den ' ten 

Dextrorse, twining towards the right (of 
timbers}. 

Df, Dis (prefix), two, twice, double. 

Dichasiun, a false dichotomy in which 
two lateral shoots of nearly eyoal 
strength arise from the primary axis 
below the flower which terminates the 
axis, the process being repeated by each 
sift of branches. 

Dichotomous, forked in pairs. 

Dtcllnoue, having the stamens in one 
flower and the pistil in another. 

Didjmous, sightly two-Iobed or found in 
pairs. # 

Didynamous, having two long and two 
short stamens. 

Dl&as?, widely or loosely spreading. 

Digitate, applied to a compound leaf when 
the leaflets are borne on the apex of 
the petiole. 

Dilate to, widened. 

Dimorphous, occurring in two forms* 

. Usually applied to bisexual flowers, 
some having long stamens and sh.^rt 
style, others short stamens and long | 
style. 

Dioecious f unisexual with the male and 
female flowers on separate plants. 

Disarticulate, to break off at a Joint or 
break up into pieces at joints. 

Discoid, disk-like, flat and circular. 

Disk, a development, of Jbc recepWe of a 
flower as a cushion, cup, ring or glands; 
the central portion of the flower heads 
in Composites. 

Dissepiment, the partition of an ovary con- 
sisting of the contiguous faces of two 
carpels, when otherwise formed a* by 
an outgrowth from the dorsal suture or 
from th* placenta, it b said to be fa’se 
or eptJious. 

Distal, furthest' from the base. 

Distichous, arranged in two opposite rows, 
both rows being in the tamo plane. 


DJsaricate, spreading widely apart. 

Dorsal, relating to or attached to the back, 
Dorsifixed, said of an anther attached to 
the top of the filament by a pari, n^t 
the whole of the back* 

Drupaceous, re z tinkling or relating to a 
drupe. 

Drupelet, a diminutive drupe. 

Dnlcis, agreeable to the sight o. h tote 
Dumetortim, relating to thicket. 

E 

E, ex, without, out of (as a prefix}. 

Ebn meows, ivory-white. 

Eehinate, covered vrlth shaTp prickles cr 
bristles, like a hedgehog. 

Bfotw, lofty. 

BhganSf elgant. 

Emarginate, notched at the apex. 

Eadocarp, the inner layer of the pericarp, 
EnsifvFm, sword shaped* 

Epi, upon (as a prefix). 

Epicarp, the otiter layer of pericarp when 
composed of three layers, viz., epi*, m:zo, 
and endoearp. 

Epig^noue, growing upon or inserted on 
ihe top of the ovary* 

Epiphyte, a plant growing upon, but not 
nourished by, another plant. 
ftriocarpus, with a woolly fruit. 

Erubescens, bfc&h-red* 

EatropMolate, having no sfcrophiole, or 
appendage nfc the hilmn, 

ExalbuminoUB, without albums*, the 
food material of the seed being stored 
in the trubryo itself. 

EmcgUhs, tali. 

Exilis, thru, lank and straight, 

Exeoarp, the outer layer of the pericarp 
when there are only two-layers, via., 
exo- and endo-carp, 

Esaarted, protruded beyond, as stamens 
beyond the tube of the corolla. 

Extror&e, turned or opening outwards, 

F 

Falcate, sickle-shaped ^ 

Fascicle, a dose or dense duster, 

F&B&igtate, applied to branches which are 
nearly parallel and point upward. 
Fatfeas, need in compounds with a 
numeral, e.g*, bitorioUB, in two cp- 
posite rows. 

Fergus (in compounds), bearing. 
Ferruginous, the colour of iron rust. 

Fid, cut at the margin but not very deep- 
ly, Used in compounds, e.g. t pflwo- 

Fllamentose, thread-like* 

FiUform, thread-like. 
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Fimbriate, having a fringe or border of 
fine thread like processes. 

Fietular, hollow, tubular. 

FUbelUte, or Flabelliform, fanahaped. 
Flaccid, soft, wanting in stiffness* 

Flavus t yellow ; Flavidu$ t yellowish. 
Flexuous, wavy, zig-zag. 

FloribwtduB, bearing flowers in abundance. 
Follicle, a froft of a single carpel dehiscing 
by one suture only, usually the ventral, 
jfyrfftostttf, beautiful. h , 

FoveoMus, marked with snull pitting. 
FT<LgTan&r sweet-scented. 

F rondos^, leafy. 

Fruticosus, shrubby. 

Furious, falling off or fading very early. 
Fulgid, shining- 
Fulvous, tawny. 

Funicls, the thread or stalk connecting the 
ovule or seed with the placenta. 

Furcate, forked. 

Fuscous, dark coloured, greyish- brown 
Fusiform, spindle-shaped, tapering at both 
ends and somewhat bulging at the 
centre. 


G&mopetilous, with united petals. 

Geminate, in pairs. 

Genitalia, the sexual organs, stamens ana 
pistil. ■ . 

Gibbous, having a pouch-like swelling on 
one side. 

Glabrous, without hairs or down. 

Glahrete, Glabreaceat, bec.mmg g abmus 
or nearly so. 

Gland, a swelling or excrescence of the 
surface, dry o* Becreting oil or resin i 
an ml vesicle in the epidermis or m 
leaves , flowers or fruit : a lobe of the 
flower-disk. 

Glaucous, bluieh-grey or b uisn-green; 
GfauccscBut, somewhat glaucous* 

Globose, somewhat spherical. 

Glochidia, barbed bristles. 

Glomerate, compactly clustered. 

Glume, one of the chaff-like bracts found 
in the flowers of grasses and sedges. 

Glutinous, sticky. 

Ttadlist slender. 

frawtijloriis, with large 'flowers. 

Irakis, pleasing, . agreeable. 

baveol&n$, with a strong somewhat un* 
pleasant odour. 

fregariouB, growing or tending to grow in 
groups of the same species. 

!y nop ho re, an elongation of the receptacle 
framing a stipe to the pistil, . 


H 


Hamate or Hamose, with the end curved 

or hooked* 

Hastate, spear-head-shaped. 

Haustorinm, a root*Uke sucker, the sucker 
at the end of a parasitic root. 

Hebep&tahts, with pubescent petals, 

Hetmgamous, when male, female, bisex- 
ual and neuter florets ox* any two cr 
three of these are borne in the same 
flower-head. 

Hilum, the point of attachment of an ovule 
to thelunide; the scar left tn the seed 
by its separation from the funiele. 

Hirsute, covered with long and somewhat 
stiff hairs. 

Hispid, covered with long stiff briskly h:drs. 

Hoary, canescent, grey from fine pubes- 


Homogaraous, with the florets of a flower 
head alike in sex. 

I Hortensis , growing in gardens. 

! HumiiiSt low in stature. 

Hyaline , colourless and transparent . 

Hypanthium, an enlargement or develop- 
ment of the torus under the calyx or 
perianth. 

Hypoofatarifrrm, salver-shaped; said of a 
corolla with slender cyljndric tube and 
flat horizontally expand^! limb. 

Hypogynoug, inserted beltw the ovary. 

Hypoleucus, applied to leaves with the 
lower surface white. 

I 

Imbricate, overlapping. 

Imparipinmtfe, pinnate with a terminal 
leaflet. 

Incanus, grey or hoary. 

Incised, cut sharply and irreguarly; Inciso- 
serbate, deeply serrate. 

Included, not protruded beyond the sur v 
rounding organ, i.e., semens when 
included within the corolla or its tube. 

Incumbent, leaning upon. 

Indefinite, too many to be readily counted 

Tnduplicate, with the margins folded 
inward- 

indurated, hardened*. 

InUgerrima , quite entire. 

Inter gTifolitiSy with" entire ox simple leaves. 

Inferior, situated below ovary, one wholly 
adnata to the calyx-tube or nearly so. 

Inflorescence, the arr abgem ent of flowers 
on an axis; the axis with all the 
flowers it bears. . 

Insignis, remarkable. * 

Inter, (prefix), between. r «. 

Intevfoliar, said of a palm-spadix which 
flowers while the. leaf in whose axil it 
is forced is still gre&n, 
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Iutevpetlolar, between the petioles. r 

Tntra- (prefix), within. | 

Intrapetiolar, within the petiole or bet- - 
ween it and the stem. 

lutrorse, turned or opening inward. 

Involucre, Involucram, a whorl of bracts 
surrounding several dowers ; Involu- 
ftrate, having an involucre. 

Involute, rolled inward. 

Irregular flower, one in which the petals 
or perianth segments are unequal in 
size or shape or inserted at ur equal 
distances * 

"somerous, having an equal number d 
members. 

j 

J niifbrct , with eatldn-Iike inflorescence. 

K 

K«1 (in a papilionaceous flower), the two 
^anterior petals which are usually more 
or less united. 

L 

Laccfc&to, rir^gularly cleft as if tom. 

Laofntatfc, irregularly out info narrow seg- 
ments, fringed with narrow lobes, 
L&cuuose, marked with minute pits or 
depressions. 

Laevigata, smooth as if -polished. 

L&vis, smooth. 

Lagopus, lit, hare-footed, hence densely 
covered with long hair. 

Lamella, a thin plate, 

L&nate, woolly. 

Lanceolate, shaped like a lance head ; 

■ narrowly ovate and tapering to both 
ends. 

Lanuginosa, woolly or cottony, finer than 
lanate. 

Lappdceus , bur-like. 

Lawtearptes, with pubescent fruit. 

Latex, milky-juice. 

Latifolius, with bread leaves. 

Left (twisted to the — , overlapping to 

the—, twining to ibe left) from rght 
tb left as viewed from cntside in fr^nt 
' of" the coil or plant or flower bud. 

Legume, a pod. A fruit from a single 
carpel opening by both sutures when 
ripe. 

Lentlcellate, bearing len f icels or corky 
fcpjts'Vjii the bark. 

Lmtumtaris, like a double convex tense. 
Lepldote, covered with scurfy scales. 

Li$ulat«, atrnp- shaped, 

37 


Llgute, the si rap-shaped lay florets iu 
many Composite; a scarious projec- 
tion from the leaf-shcath of gra sea at 
the junction of the blade; an mtgrowh 
from the inner face of certain petals. 

Limb, the expanded portion of a g&mo 
pe^alous flower or ti e blade of a clawid. 
petal or of a leaf. 

Linear, several times longer than wide 
with nearly parallel edges. 

Lined ate, marked with fine lines. * 

Lip, one of the two divisions of a bilabiate 
calyx or corolla, 

Lohulate, having minute lobes. 

Locellue, a secondary division t f a cell ; 
Locellate, said <f an ovary of one cell 
divided into two locdli or compart- 
ments. 

Loculicid&l, a form of dehiscence <f a r'pe 
carpel, tbs split bemg down the dorsal 
suture, i.B; into the cell and not betw- 
een the cells. 

LomrlUB, the cell of an ovary. 

Lodicules, minute scales at the base of the 
ovary c i grasses representing the perianth, 

L tt c \<hw t brigh 1 5 clear, with a shin in g 
surface. 

M 

Macro- (prefix), large. 

Mammillate, having granular teat-like pro- 
minences. 

Marcescent, withering without falling oti. 

M animus, belcnging to the sea, confined 
to the sea- coast. 

Meaocarp, the middle layer of the pericarp. 

Micro, (prefix ) . e m &H . 

Mitriform, shaped like an abbot's mitre. 

Afbib's, soft, tender, flexible. 

Mon-, mono- (prefix), on©, alone, single, 

Monilifum, life© a necklace, cylindrie and 
contr a c J ed at infeerv als . 

Monoecious, hav;ng the stamens and pistil 
in separAe flowers on the same plant. 

Montana, inhabiting mountainous regions. 

jlfeahafii#, having the odour of musk. 

Macro, a short, straight, stiff, abrupt 
point; Mir mate, tipped with a 

macro* 

MuHcatc, rough with short sharp points. 

Muttons, blunt. 

N 

Nanus, dwarf, 

Nkmoralis, growing in gloves. 

Nervasus, wi*h many or prominent nertes. 

Niiidus, shining. 

Nivens, showy white. . ■ . 

Modoae, knotty or knobby (chiefly of rogfes). 

Nntaiis, nodding. 
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Ob- (prefix), reversed i r invented; 6*3 •* \ 
Obtanic, shaped like an inverted cone. 
ObdiploBtemonous, having twice as many ■ 
intameus as petals in two whorls, those \ 
of the outer whorl being inserted op- 
posite the petals . 

Odoratas, sweet- smelling* 

Ofiicinalw, uaed in medioiue or procurable 
^ in shops. 

Old (suffix and in compound*), res, mbhng, 
like. 

Opsruflum, a lid* 

Opposito, said of leaves found in pairs o: 
the nodes one on either ride of the stem* 
Qrient&liit* eastern* 

Ovate, shaped like an egg in elevation with 
the broader part at the base* 

Oxy-tprefix), sharp, sour. 

P 

Packy* {prefix), thick. 

Palea, the inner glume of the Sowers of 
grasses, 

Psllens, pale in colour* 

Pitllidue, somewhat pale* 

Palmate, having the Tibs of the leaf-lobes 
or leaflets all meeting at the apex of the 
petiole, the segments like the extended 
fingers of a hand. 

F?.1mmemd t Paimiveined, having ribs 
r divergent from the point of insertion of 
the Leaf. 

Panicle, a loose compound inflorescence wj b 
usually the main axis racemose, the 
secondary and tertiary axes racemi se or 
not. 

Papillose, hating minute nipple-like projec- 
tions* 

Pappus, the ring of hairs or scales at the 
apex of the fruit in Compontae. 
Papyrac&ns, papery, hence suitable for 
paper-making. 

F&tfjatal, said of placentae attached to the 
wall of the cells of a compound ovary, 
Faripinnate, pinnate with an even number 
of leaflets, f.tfi, with no terminal one. 
Partite, divided but not quite to the ba*e* 
Pareiffora, with email flowers. 

Patent, widely spreading* 

Patuhts, standing open, somewhat spread- 
ing- - 

Pectinate, with dose narrow segments like 
* the teeth b£. a comb. 

Pedate, paJmataly divided with the lateral, 
segments two-cleft, . 

Pedicel, the- ultimate et&lk; supporting- a 
sfhgle flower of an inflorescence!; 
Pedicellate, having a pedicel* : 


Peduncle, the stalk of a flower or of a 
cluster of flowers; Pedunculate, having 
u peduncle. 

Pellucid, transparent or translucent* 
Peiiate, shield- eh aped ; said of a flat body, 
as a leaf, uttached^to the stalk by the 
lower surface and not by the margin or 
base* 

Pedicellate, bordered or tipped v^th brush - 
like hairs* 

Penninmed, Pen Hi veined, having the 

lateral nerves of the leaf running 
straight from the midrib to the margin 
Penta-, (in compounds) five. 

Pentameroug, said of the flower wUl: 
there are five members in each whorl. 
Perianth, the floral envelopes, calyx cr 
corolla or both; a term mainly uped 
when there is little rr no difference in 
size and appearance between liie sepals 
and petals* 

Pericarp, the ripened ovary with its cons- 
tituent parts, consisting sometime of 
two layers (exocarp and endocarp) or f 
three (epi-, meso- and endo-oarp). 
Perigynous, inserted around acid av*v 
from the ovary. 

Persicum, a peach. 

Petaloid, resembling petals. 

Petiole, the stalk of a leaf; adi, P.tiolats. 
Fetid tie, the stalk of a feaflet; adi 
Pefciolulata* * 

Phyllofiadium, a branch modified tv 
resemble a leaf in form and function* 
PhyllodJiim, a petiole having the form and 
function of a leaf, the blade being 
abortive. 

Pictus, marked with colour as though 
painted. 

Pilose, thinly hairy with bug soft simple 
hairs. 

Pinna, the primary division of a comp, nud 
leaf when itself divided into leiftets. 
Pinnate, said of a compound loaf with 
leaflets or pinne arranged on either :dde 
of the raehis* 

Pinnule, the secondary division of a com- 
pound leaf when itself divided into 
leaflets. 

Pisiform, pea-shaped. * 

Pistillode, the abortive ovaiv in imi n 
flowers* 

Placenta, the place or process in the <wary 
on which the ovules are boms. 
PhtiishyUust having broad leaves* 

Plicate, folded lengthwise like a fr-.- 
Plumose, with branches disposed like the 
plume on the shaft of a feathS* ; 
Polygamous, with bisexual arid unisexual 
flowers borne by the same species on 
one or on different individuals. 
Poiystatkya, having many spikes. 
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Pome, a fruit like Jin apple ; a succulent 
inferior many-celled fruit Mic needs in 
dry cells with tough and Imr.l lining; 
a drupe with cartilaginous endLitarp. 
Posterior, said of the portion of an axillary 
flower that faces Howards the axis of 
inflorescence. 

PrecutQTMA * used for a rosary. 

Prickle, a sharp pointed outgrowth of the . 
epidermis. 

Procerus , very tall. ■ 

Procumbent, lying for tbe whole or greater i 
part of its length along or close to the 
ground. 1 

Protaudrous, said of a flower when the 
stamens mature before the stigma. 
Proximal, nearest the bare or starting 
point. 

Pruinose, covered with waxy bloom or : 

powder. 

Pseud-, pseudo- (prefix'! , false. 

Puberidous, witS very short soft hairs I 
or down. 

Pubescent, with soft hairs or down. 
Pff.JefreUi*#, beautiful. 1 

P-ulmniientns, powdered as if dusted, \ 

PulYinate, cushion-shaped ^ 

PumihiS, low in stature. i 

Punctate, dotted with small glands. j 
Pmigem i tit , piercing, hence bristly or | 
spinous. * i 

Pustular, havfhg slight elevations like ! 

blisters. j 

Pi’tamen, the hard bonv endocarp of a i 

drupe; the stone of a stone-fruit. | 

Ptfgm<£U$ t dwarf. ! 

Pyrene, one of tbe small stones in a drupe. 
Pyriform t pear-shaped. ! 

Q 

Quadrate, square. 

Quinate, 5-nate, with the parts of the 1 
flower in fives. ; 

R ! 

Raceme, a form of inflorescence in which : 
the flowering axis* is long and undivided ; 
and the flowers arranged on either side 
are on equal or nearly equal pedicels; 
Racemose, in racemes or having the 
character of racemes. . 

R&chi&t the prolongation of the petiole 
In a pinnate leaf or the prolongation 
of the peduncle of an inflorencence, : 
Often r *oosely used to include the 
petfele or peduncle as the case may 
be. 

Radical, relating to or springing from 
the root. 


Ray, one of the radiating branches of an 
umbel ; Ray florots, the flowers 
borne on the iucumference of the 
heads in Composite. 
liamoBinsimust very much branched. 
Receptacle the portion of the axis of a 
flower that bears the sepals, petals 
stamens and pistil; the fihort axis bear* 
jug the flowers in Composite. 

Regular, when the parts of each whorl in a 
flower are alike. * 

Reniform, l:idney*shaped, 

Kepand, with n slightly ‘Uneven margin ; 
not quite sinuate. 

prostrate and rooting. 

fieticwl ation , the n et - work m ado by th fj 
veins in many leaves ; Reticulate, 
having veins in the form cf a net- 
work. 

Retinaculum , the book-like fumclo of 
ni any of the Acanthaceai. 

Retrorse, directed backward or downward. 
Ret use, having a shallow notch in a round- 
ed apex. 

ReYolute, having the margin or apex of 
the leaf rolled back upon the under- 
face. 

Rhizome, a root -stock or stem of mor-iike 
appearance, pro&tr&te or underground. 
Right, (twisted to the—, overlapping to 
the—, twining to the right). From left 
to right as viewed from outride in frnt 
nf the coil or plant or flower bud. 
Riparius, growing by rivers or streams, 
ftobftstws, strong, sturdy. 

Rostrate, beaked. 

Rosulate, collected in a rosette; si^d of 
leaves when radical and arranged in a 
circle on or close to the ground. 

Rotate, wheel-shaped ; said of a regular 
gamopetalous corolla with short tube 
and flat spreading limb, 
fittbicaabk, with a stem like a bramble. 
kubricaulis, with red stems. 

Rugose, wrinkled ; dim. Rugose, ^ 
Ruminate, marked by transverse Knee or j 
divisions like the albumen of the 
of the nutmeg. 

Rupiicola, dwelling among rocks. 

s 

Saccate, swollen like a little bag, as the 
short spur of some petals. 

Sagittate, shaped like the^ head of an 
arrow, i,e. t with two pointed downward 
directed basal lobes. 

Samara, a dry indehiscertt winged fruit . 
Sanguineus i blood*red. 

SapwJus, having a pleasant taste. 

Sarmentcse, bearing long slender bianctes 
or runners. 
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Scabrid, rwighish, somewhat eabrotis. 

Scabrous* lough to the touch. 

Soandent, climbing. 

Seasons, dry, thin and membranous and 
not green. 

Stthizocarp, a general name for a diy fruit 
which on maturity spills into one- 
needed portions. 

Sclerotic, hardened or stony in texture, 

Scorpioid, said of a form of unilateral in- 
florescence which is coiled inward from 
apex to base when young, 

Sebifenis, producing vegetable was. 

Sect, ormplefely divided frem margin to 
midrib into distinct parts. 

Secund, said when parts or organs are ml 
turned to the same side cf the support- 
ing axis. 

Semi- (in compounds), half. 

Sempervirens, evergreen. 

Sepiarius, found growing in hedges. 

Septlcitial, a form of dtdihc^nce of a rive 
carpel, the split being through the di*- 
sepiments or lines of junction of the 
carpels. 

Septum, any kind of partition whether a 
dissepiment or not. 

Seriate, arranged in rows either trans- 
verse or longitudinal. 

SerieeuSi clothed with silky adpressed 
hairs. 

Serrate, toothed like a saw with teeth 
directed forward ; dim. Serrulate* 

Sessile, without a stalk. 

Seta, a bristle; Setiform, Setaceous, 
bristledike; Setula, a minute bristle; 
Setulase, bearing minute brist T es. 

Sinensis, indigenous to China. 

Slniatrotse, twining towards the left (of 
climbers). 

Sinuate, having a strongly wavy margin 
which (in the case of a leaf) bends 
inwards and outwards in the plane of 
the leaf, not up and down. 

Sinus, fhe space between the lobes of a 
leaf, a recess or re-entering angle. 

Spadlr, an inflorescence with sessile 
flowers on a thick fleshy axis usually 
enclosed in one or more sheathing 
bracts ; the inflorescence of palm*? so 
called because enclosed in a apafhe 
before full development. . 

Spa the, a large membranous sheath-like 
bract enclosing a flower-duster, 

Spxthnlate, oblong with the basal end 
attenuated. 

beatiful. 

Spike, an inflorescence haying a long un- 
divided axis and sessile flowers ; 
Spicate, arranged in spikes ; Spldform, 
spikedfe 


; Spikeltit, a secondary spike; usually 
applied to the glasses in which one or 
more flowers are subtended by a 

common pair of glumes. 

Spinous, Splnose, bearing spines, spine- 

like; Spinesceut, ending in a shaip 

spine-like point, spke-like. 

Sporadic, scattered, ihe cpp; site tf gre- 
garious 

Standard, the large posterior petal t f a 
papilionaceous flower. 

Stenocarpus narrow -pointed. 

Stlgtnatcse, relating to lha stigma. 

a stalk or stalk like tupp^rD; Stipi- 
t&te having a slip?, usually applied to 
an ovary carpel or gland, never to 
leaves, flowers or inflt. reacences, 

Stipel, an appendage to a leaflet analogous 
to th e stipule of a leaf; S* ipellate , 

furnished with stipels. 

Stipule, an appendage at the base tf a 
leaf; Stipi' date, furnished with stipnlea; 
Stipular, occupying the place of 
stipules . 

Striate, marked with striae, i.e., minute 
furrows, -S) 

tftnctutf, close or narrow and upright, very 
straight. 

StrobSlifcwn, like a fir-ctne. 

Strophblate, having a strophlftle, or ap- 
pendage at the hilum. o 
Suaveolens, sweet-scented. 

Sub- (prefix), somewhat , almost or under. 
Suberosus, corky. 

Subulate, awl-shaped. 

Suffrutescenfc, low somewhat woodv and 
branching near the ground; Si;Ifr:tico;e f 
forming an under-shrub. 

Salcate, grooved or furrowed. 

Superior, situated above; - ovary, one free 
from or inserted above the calyx. 

Suture, a seam indicating the line of union 
of two parts. 

Siflvesfris, growing in woods. 

Syucarpiutu, a fruit formed by the union of 
several carpels which have become com- 
pacted and fleshy. 

Syncarpous, having united carpels. 

Tenuis, thin, narrow. 

Terete, cylindrical, round in cross -section. 
Tern ate, three in a whorl or cluster. 
Tessellated, divided up into small squares. 
Teats, the outermost coat of the seedT 
Tetra- (in compounds), four. 

Tetramerous , said of the flower wttan there 
are four members in each whorl. * 
Thyreoid, resembling a thyrsus. 

Thyreus, a contracted or ovate panicle, 
Tingens, used in dyeing. 
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Tomantose, densely covered with abort soft i 
tangled hairs; Tomentum, a covering 
of tnmentose hairs. 

Toralose, oylindric with slight contractions 
at in ter v ala, | 

Torus, the axis q{ a flower on wiiiek the | 
floral organs are inserted, tiyn. recep- 
tacle. 

•Tri- (m compounds), three. 

Tribuloi^es } beset with sliurp bristles, 
eehinate. 

Trichophyllux, with hairy leaves. 

Trichotomons, divided with the divisions in 
threes. 

Trigonous, three -angled. 

Tri}uga t with 3 pairs of pinna*. 

Trimerous, said of the flower when there 
are three members in each whori. 

Triquetrous, three angled with the edges or 
faces concave, rendering the angles 
salient. 

Truncate, ending abruptly as if the end had 
been cut off. 

Tuber, the thickened portion of an under- 
ground stem, 

Tubillu^ the integument ol an ovule pro- 
longed into a tube having the functions : 
of a style. 

Tumid, swollen. 

Turbinat^ top-shaped, like a broad inverted 
cone. « 

Turgid, swdlen, distended, 

Tw&tfld, (in aestivation), with one margin 
of each petal ’within and the other with- 
out the coil. Bee right and left. 

u 

Uliginosus, growing in swamps. 

Umbel, a form of inflorescence in which the 
pedicels radiate from the top of a 
common peduncle and are all of the 
same length. 

Umbilicus* the hi him of a seed. 

Umbonate, bearing a boss or conical pro- 
tuberance. 

growing in shady places. 

Undulate, wavy, with a wavy margin 
which (in the case of a leaf) bends up 
and down a\, right angles to the plane 
of the leaf. 

Unilateral, arranged on one dde of the 
axis- 


Unisexual, having the stamens in one and 
the pistil in another flower. 

UiNieolaie, um-shaped, tubular but com 
traded at or below rite mouth. 

i 'tills, useful. 

CJtride, a oue-ccUed, one-seeded fruit with 
a thin, somewhat loose pericarp. 

¥ 

Vaginttlits, having a sheathing leal base. 

Yffliate, with the margins of the members 
of a whorl exactly meeting without- over- 
lapping. 

Vetutin'us, velvety, densely covered with 
short soft straight silky hairs. 

Ventral, relating or attached to the front 
or inner angle of a carpal., 

Yentidcosa, bulging or swollen on owe side : 
dim. Yentriculose, 

profusely veined. 

Vewucose, covered with wart-like excresc- 
ences. 

Versatile, said of an anther attached by a 
point on the back to the apex of the 
filament so as to turn or swing readily. 

Yerticlllate* whorled. 

Vest it us , clothed, hence mom or lea s 

densely clothed with hairs. 

YexSllary, pertaining to or nearest to the 
standard in a papilionaceous flower. 

YiUtftt, covered with long soft hairs. 

Vmineus, with long flexible twigs. 

VolubiliSj twining. 

w 

Whorl, a circle of organs in the transverse 
plane around an axis. 

Wings, the side petals of a papilionaceous 
flower. 


x 

Xantha- (in compounds) yellow'. 

Xercphytic, said of plants that grow natu- 
rally in dry hot places. 

Z 

2eylanicu$> indigenous to Ceylon. 
Zygomoipbk, capable of being bisected into 
similar halves by only one plane, bila- 
terally symmetrical. 
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^ sylvestria, 

PhyJl anthue, Linn, 
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Piptantbus, D. Bon „ .... 

nepaleusis, D. Don. ... 

Pistaeia, Linn. ..* 
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Pyrus, Linn. 
baccate Linn. 
foliolo&a, Wall, 
htmta* D. Don. 
microphylla, Wall. 
Fnahh, Buch.-Ham. 
vest its, , Wall . 


Quercus, Linn. 
dil&tatot LindL 
gtauca, Thrnb. 
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'■ oxycarpa, Anders. 530 
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tetr&sperma, Boxb. .., 530 

Wallichiana, And&rs, ... 531 
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Scliizandra, Michaux, ... ... S 
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Bwiflte&ioidtes, Roxb. ... 333 

Scindapsfca, ^Schott. ... . ... 550 

officinalis, SeJiott. 550 

Scutellaria, Linn. ... ... 120 

repaid, Buch.*Ham. ... ... 420 

Semecarpus, Linn. {, ... ... 139 

Anacardium, Linn. f. ... ... 139 

Shorea, Roxb. ... ... 45 

mbmta, G&rtn. f. ... ... 45 

Shuteria, W. and A. ... ... 170 

deneidora, W . and A. ... ... 17n 

vestita, W. and A, ... 171 

Sid a, Linn. ... ...47 

acuta, Burwi. ... ... 4S 

carpinifolia, Lkm. f„ ... 48 

oordifolia* Linn. ... ... 48 

humtUs, Willd 48 
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Smilas, Linn. ... ... 635 
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Solanace© 

SoLnum, Linn. 

' incanum, Linn. 
indiomi, Linn. 
mdongena, Willd. 
Tfsrbascifolium, Linn , 
Sopbora, Linn. 

mollis, Grab. . 

Spaiholobus, Hassk. 
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